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1T Y P H 0 I  B F E V E R.
JLja i  t i jq js*
Typhoid f e v e r  i s  an  i n f e c t i o u s  and a c u t e  d i s e a s e  due t o  th e  
b a c i l l u s  ty p h o s u s ,u s u a l l y  l a s t i n g  b e tw een  t h r e e  and  f o u r  w eek s ,an d  
a s s o c i a t e d  w i t h  p e c u l i a r  and c o n s t a n t  l e s i o n s  of th e  s o l i t a r y  and 
agm ina te  g la n d s  o f  th e  i le u m ,a n d  w i t h  e n la rg e m e n t  o f  t h e  s p l e e n  and 
m e s e n te r i c  g l a n d s .  I t s  i n v a s io n  i s , a s  a  r u l e , g r a d u a l , and  a f t e n  v e ry  
i n s i d i o u s .  Sometimes th e  o n ly  symptoms p r e s e n t  i n  th e  b e g in n in g  a r e  a  
f e e l i n g  o f  l a s s i t u d e , s o m e  t im es  g a s t r i c  d e ra n g em e n t , and  a  s l i g h t  
e l e v a t i o n  o f  t e m p e r a tu r e ;  a t  o t h e r  t im e s  t h e r e  a r e  s l i g h t  r i g o r s  o r  
c h i l l y  s e n s a t i o n s , h e a d a c h e , e p i s t a x i s , d i a r r h o e a , a n d  p a i n  i n  the  
abdomen. The p r i n c i p a l  symptoms o f  th e  f u l l y  form ed d i s e a s e  a r e  a  
f e b r i l e  m o v em en t,p o sse s s in g  c e r t a i n  c h a r a c t e r s ;  h e a d a c h e , p a s s in g  i n t o  
d e l i r i u m  and  s t u p o r ; d i a r r h o e a , a s s o c i a t e d  w i t h  o c h re -y e l lo w  s t o o l s ;  
p a in  and g u r g l in g  i n  th e  r i g h t  i l i a c  f o s s a ;  a  r e d  and  f u r r e d  to n g u e ,  
w hich  l a t e r  becomes d r y ,b row n ,and  f i s s u r e d ;  a  f r e q u e n t  p u l s e ; a n d  
e r u p t i o n  o f  r o s e - c o l o u r e d  s p o t s , o c c u r r in g  a b o u t  th e  s e v e n th  o r  e i g h t h  
d a y , s l i g h t l y  e l e v a t e d  above th e  s u r f a c e ,d i s a p p e a r i n g  u n d e r  p r e s s u r e ,  
and coming o u t  i n  s u c c e s s iv e  c r o p s ,e a c h  s p o t  l a s t i n g  a b o u t  t h r e e  
d a y s ;p r o s t r a t i o n  -  n o t  marked i n  th e  b e g in n i n g ,b u t  r a p i d l y  i n c r e a s i n g ;  
and  o c c a s i o n a l l y  d e a f n e s s , s w e a t in g s ,a n d  i n t e s t i n a l  haem o rrhage .
When re c o v e ry  t a k e s  p l a c e , t h e  c o n v a le s c e n c e  i s  u s u a l l y  t e d i o u s , a n d  
may som etim es be p r o t r a c t e d  by th e  o c c u r re n c e  o f  one o r  more r e l a p s e s .  
The r a p i d i t y  w i t h  which th e  symptoms a re  m a n i f e s te d ,a n d  th e  d e g re e  to  
w h ich  th ey  a r e  d ev e lo p ed  v a ry  i n  d i f f e r e n t  c a s e s  o f  th e  d i s e a s e .
S„X1 .OLA I M S .
A g la n c e  a t  th e  l i t e r a t u r e  6f  t h e  p a s t  w i l l  show how many and 
v a r i e d  a r e  th e  names t h a t  have b e e n , f o r  one re a s o n  o r  a n o t h e r , a p p l i e d  
to  ty p h o id  f e v e r .  Only a  v e ry  few  a r e  n o w ,h o w e v e r , r e ta in e d  -  th e  
re m a in d e r  h a v in g  been  d i s c a r d e d .  The fo l lo w in g  a r e  some exam ples:
F e b r i s  M e s e n te r ic a  ( B a g l i v i , 1 6 9 6 ) ; Nervous F e v e r  ( G i l c h r i s t , 1 7 3 4 ) ;
Slow N ervous F e v e r  ( Huxham ,1739); Slow Ftowwr ( S t r o t h e r  .1 7 2 9 ) ;  
F e b r ic u la X » o r  L i t t l e  F v e r  (1 7 4 0 ) ;  P y re tu a  H e m i t r i t a e u s  (? H ip p o c r a t e s ) ;  
F e b r i s  S e m i t e r t i a n a  (? G a le n ) ;  N e r v e n f i e b e r ,F i4 v r e  N e rv eu se ,  Low 
F e v e r ,  F e b r i s  P u t r l d a  ( R i v e r i a s , 1 6 2 3 ) ; typhus N ervosus (S au vages ,
1 7 6 0 ) ;  M i l i a r y  F ev e r  ( P r in g le  and De H a e n ,1 7 6 0 ) ; F e b r i s  L e n ta  ( F o r e s t u -  
s .1 5 9 1 ) ;  Ityphus M i t i o r (1 7 6 9 ) ;  F e b r i s  G a s t r i c a  (B allonA A ® ,1640)F i4vre  
M en in g o -G as tr iq u e  ( P i n e l , 1 7 9 8 ) ; B i l i o u s  F e v e r  ( P r i n g l e , 1 7 5 0 ) ;  F e b r i s  
I n t e s t i n a l i s  v e l  M e s e n te r ic a  ( R i e d e l ,1 8 4 8 ) ;  Synochus ( 1 7 6 9 ) ,R e m i t te n t  
F ev e r  ( S u t t o n , 1 8 0 6 ) ,Common C ontinued  F e v e r  (A rm stro n g ,1 8 1 6 ) ,G a s t r o -  
S n t e r i t e  (1 8 1 6 ) ;  S j f n t e r i t i c  F ev e r  ( M i l l s , 1 8 1 3 ) ;  B n te ro -M e s e n te r ic  
F ev e r  (A berc ro m bie ,1 8 2 0 ) ;  F e b r i s  M e sa ra ic a  (W endt.1 8 2 2 ) ;  Typhus F e v e r  
o f  New E ng land  ( B a r t l e t t , 1 8 2 4 ) ;  U H te r le ib s ty p h u s  ( A u te n r 4 4 th ,1 8 2 2 ) ; 
F e v e r  w i t h  A f f e c t i o n  o f  th e  Abdomen ( A l l i s o n ,  1 8 2 7 ) ;  F e v e r  w i th  
U l c e r a t i o n  o f  th e  I n t e s t i n e s  ( B r i g h t , 1 8 2 9 ) ;  Abdominal and Darm Typhus 
(1 8 2 0 ) ;  Typhoid F ev e r  ( L o u i s ,1 8 2 9 ) ;  D o th ie n t& r ie , c o r r e c t e d  l a t 8 »  to  
D o th ie n e n t& r i te  (B re to n n e a u .1 8 2 6 ) ; I n f a n t i l e  R e m i t te n t  F ev e r  (1 8 3 6 ) ;  
E n t e r i t e  Septic4m iq.ua (1 8 4 1 ) ;  Mucous F ev e r  (1 8 4 6 ) ;  E n t e r i c  F e v e r  
( R i t c h i e , 1 8 4 6 ) ;  Typhus E n te r i c u s  ( E b e l ,1 8 3 6 ) ;  B i i i o g a s t r i c  F ev e r  
( C o p lan d ,1 8 4 4 ) ;  G a s t r o e n t e r i c  and G a s t r o s p l e n i c  F e v e r  ( C r a i g i e ,1 8 3 7 ) ;  
Endemic F ev e r,A u tu m n a l F e v e r  ( F l i n t . 1 8 5 2 ) ;  I n t e s t i n a l  F e v e r  (Budd, 
1 8 5 6 ) ;  N i g h t - S o i l  F eve r  (Brown,1855;.; I le o -T y p h u s  ( G r i e s i n g e r ,1 8 5 7 ) ;  
C esspoo l F e v e r ,? y th o g e n ic  F eve r  (M u rc h iso n ,1 8 5 8 ) ;  S ep im ia  (H a re ,1 8 5 3 ) ;  
and M ountain  F ever  (1 8 7 0 ) .  I t  has b een  o b je c te d  to  th e  name “ ty p h o id  
f e v e r "  a s  a  common d e s i g n a t io n  f o r  t h i s  d i s e a s e  t h a t  i t  t e n d s  to  
p e r p e tu a t e  th e  m is ta k e n  im p re s s io n  t h a t  ty p h o id  f e v e r  i s  on ly  a  
m o d if ie d  ty p h u s  f e v e r , a n d  a l s o  t h a t  th e  word ty p h o id  &as been  
g e n e r a l l y  a p p l i e d  to  a  c o n d i t i o n  o f  th e  sy s tem  w hich  i s  common to  a  
g r e a t  many d i f f e r e n t  d i s e a s e s  and  w hich  i s  n o t  o f  n e c e s s i t y  p r e s e n t  
i n  t h i s  -  v i z . , th e  ty p h o id  s t a t e .  A ltho ugh  th e s e  o b j e c t i o n s  a r e  n o t  
w i th o u t  f o r c e ,  1* p r e f e r  to  u se  th e  name ty p h o id  f e v e r  b ecau se  i t  was
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t h a t  f i r s t  g iv e n  to  th e  d i s e a s e  by L o u is  to  whom we owe th e  f i r s t  
f u l l  and a c c u r a t e  d e s c r i p t i o n  o f  i t , a s  w e l l  a s  by r e a s o n  o f  i t s  b e in g  
th e  d e s i g n a t i o n  by which iV jp e rh a p s  b e s t  known th ro u g h o u t  th e  
w o r ld .  The n am e"py thog en ic  f e v e r "  r e s t s  upon  a  th e o r y  o f  th e  d i s e a s e  
( i t s  p u t r i d  so u rc e )  w hich  has n e v e r  b een  p r o v e n : i t  i s  n o w , t h e r e f o r e , 
e n t i r e l y  abandoned .
2 L lJ i .n2J>mJLX -
Owing to  th e  n e c e s s a r i l y  l i m i t e d  r e s t r i c t i o n s  o f  s p a c e ,  I  do n o t  
pu rp o se  g iv in g  more th a n  th e  m e re s t  o u t l i n e  o f  th e  many i n t e r e s t i n g  
p o i n t s  co m p rised  i n  th e  h i s t o r y  o f  t h e  im p o r ta n t  a f f e c t i o n  u n d e r  
c o n s i d e r a t i o n .
I t  i s  t h e  g e n e r a l  b e l i e f  t h a t  <pur knowledge h as  come down t o  u s  
from  a  rem ote  a n t d q u i t y . C e r t a i n  p a s s a g e s  i n  th e  w r i t i n g s  o f  H ip p o c ra t ­
e s  have been  a p p e a le d  to  by M urch ison  and o t h e r s  i n  s u p p o r t  o f  th e  
o p in io n  t h a t  ty p h o id  f e v e r  was a  d i s e a s e  o f  a t  l e a s t  o c c a s io n a l  
o c c u r re n c e  i n  a n c i e n t  t i m e s ; b u t , a l t h o u g h  from  th e  n a tu r e  o f  i t s  
c a u se s  i t  i s  p ro b a b le  t h a t  i t  has  o c c u r re d  i n  a l l  a g es  and  w h e re v e r  
men have c o n g re g a te d  i n  towns and v i l l a g e s , t h e  d e s c r i p t i o n  g iv e n  by 
H ip p o c ra te s  i n  th e  p a s s a g e s  a l l u d e d  to  a r e  n o t  s u f f i c i e n t l y  f u l l  
t o  r e n d e r  i t  a t  a l l  c e r t a i n  t h a t  ty p h o id  f e v e r  has  come u n d e r  o b s e rv ­
a t i o n .  I n d e e d , t h e r e  i s  no a u th o r  o f  an  e a r l i e r  d a te  th a n  S p i g e l i u s  
(De Febre  S e m i t e r t i a n a ,F r a n k f . ,1 6 2 4 ;0 p e ra  Om nia,Amsterdam ,1745) 
whose w r i t i n g s  f u r n i s h  any  p o s i t i v e  e v id e n c e  t h a t  he e v e r  met w i th  th e  
d i s e a s e .  S p i g e l i u s ,h o w e v e r , i n  s p i t e  o f  t h e  d o u b t  throw n upon  h i s  
o b s e r v a t io n s  by H i r s c h  (H andb .d er  H i s t o r . - G e o g r . P a t h . , S t u t t g a r t ,
1 8 8 1 ) .would seem to  have had o p p o r t u n i t i e s  o f  exam in ing  th e  b o d ie s  of 
th o s e  who had d ie d  o f  i t , s i n c e  he g iv e s  an  a c c o u n t  o f s e v e r a l  a u to p ­
s i e s , ^  w h ich  he s t a t e s  t h a t  th e  sm a ll  i n t e s t i n e  was in f la m e d ,a n d  t h a t  
t h a t  p a r t  o f  i t  n e x t  th e  caficum and  c o lo n  was f r e q u e n t l y  u l c e r a t e d .  
P a ro n o lu s  (O b se rv a t  .M e d .P e n tac o s tae ,R o m ae ,1652) a l s o  s t a t e s  t h a t  the  
i n t e s t i n e s  had  th e  ap p ea ra n c e  o f  b e in g  s p a c e l a t e d  i n  some c a s e s  
o b se rv ed  by him i n  Rome a  l i t t l e  l a t e r  i n  th e  same c e n t u r y .  W i l l i s  
( P r a c t i c e  o f  P h y s i c k ,T r a n s l a t i o n  by Samuel P o rd a g e ,L o n d o n ,1684) 
would c e r t a i n l y  a p p e a r  to  have been  f a m i l i a r  w i th  two form s o f  f e v e r ,  
w h ic h ,f ro m  th e  d e s c r i p t i o n  he g iv e s  o f  them ,coulcU |have b een  n o th in g  
e l s e  b u t  ty p h o id  and  ty p h u s  fev e rs .S y d en h a m  (Works on Acute and 
C hron ic  D i s e a s e s ,W ith  a  V a r i e t y  o f  A n n o ta t io n s  by George W a l l i s ,  
London ,1788) a l s o  d e s c r ib e d  a  f e v e r  i n  w hich  th e  p ro m in e n t  symptoms 
were A d s v r h o e a ,v o m i t in g ,d e l i r iu m ,a  ten d en cy  to  com a,and e p i s t a x i s ,  
and  w hich  was som etim es d i s t i n g u i s h a b l e  from  f e b r i s  p e s t i l e n s  by th e  
ab sen ce  o f  a  p e t e c h i a l  e r u p t i o n .  B a g l i v i  (O pera  Omnia M e d ic o - P ra c t ic a  
e t  A n a to m ic a ,P a r i s ?l 7 8 8 ) , o f  R om e,in  th e  l a t t e r  p a r t  o f  th e  s e v e n te e n th  
c e n t u r y ,d e s c r i b e d  th e  h a e m i t r i t a e u s  o frrp rev io u s  w r i t e r s  u n d e r  th e  
t i t l e  o f  f e b r i s  m e s e n te r i c a ,a n d  m a in ta in e d  t h a t  i t  was a lw ays accomp­
a n ie d  b y ,a n d  d ep enden t u p o n , in f la m m a tio n  o f  t h e  i n t e s t i n e s  and  
e n la rg em en t o f  th e  m e s e n te r i c  g l a n d s .  A s i m i l a r  o b s e r v a t io n  was made 
soon  a f t e r w a r d s  by Hoffmann (O pera  Omnia P h y s io -M e d ic o ,1 6 9 9 ) ,and  by 
L a n c i s i  (Opera O m nia,G eneva,1 7 1 8 ) , i n  1718 . The l a t t e r  seems t o  have 
f u l l y  r e c o g n is e d  th e  c h a r a c t e r i s t i c s  o f  th e  e r u p t i o n , f o r  he s a y s  
t h a t  i t  c o n s i s t e d  o f  e l e v a t e d  p a p u le s  w hich  d i s a p p e a re d  c o m p le te ly  
on p r e s s u r e . I n  1759,Huxham d e s c r ib e d ,U n d e r  th e  t i t l e  "s low  n e rvo us  
f e v e r " ,  a  d i s e a s e  w hich  t h e r e  can  be no d o u b t was ty p h o id  f e v e r .  
M oreover,he  p o i n t s  o u t  v e ry  c l e a r l y  th e  d i s t i n c t i o n s  be tw een  t h i s  
d i s e a s e  and a n o th e r  to  w hich  he gave th e  name o f  " p u t r i d ,m a l i g n a n t ,  
and p e t e c h i a l  feverV  S i r  R ic h a rd  Manningham (The Sym ptom s,N ature , 
e t c . , o f  th e  F e b r i c u l a  o r  L i t t l e  F e v e r ,L o n d o n ,1746) a l s o  d e s c r ib e d  
ty p h o id  f e v e r  u n d e r  th e  t i t l e  o f  " f e b r i c u l a  o r  l i t t l e  f e v e r " .  I n  th e  
p r e f a c e  o f  h i s  work he c a l l s  a t t e n t i o n  to  'i&e i n s i d i o u s  o r i g i n , a n d  
to  th e  f a c t  t h a t  i t s  g r a v i t y  was som etim es u n d e r r a t e d  a t  i t s  commence­
ment .About th e  same tim e  M orgagni (C i te d  by H i r s c h :  l o c . c i t . )  
d e s c r ib e d  c e r t a i n  p o s t-m o rtem  e x a m in a t io n s  i n  w hich  th e  l e s i o n s  were 
e v id e n t l y  th o s e  o f  ty p h o id  f e v e r .  R ie d e l ,R o e d e r e r ,a n d  W a g l e r , S t o l l , 
R u t ty , Sarcone  ,Pepe ,F a s a n o ,Mayer ,W re n h o l t , S u tto n ,B a tem an  ,M uir ,Edm onst- 
o n e ,P r o s t , P e t i t  and S e r r e s ,C r u v e i l h i e r ,L e r m i n i e r , a n d  A n dra l a r e  o th e r  
w r i t e r s  whose works b e a r  e v id e n c e  t h a t  th e y  were f a m i l i a r  w i th  th e  
symptoms o r  l e s i o n s  o f  t h i s  d i s e a s e .  B u t , t h e  c r e d i t  o f  h a v in g  f i r s t
d i s t i n c t l y  p o in te d  o y t  th e  a s s o c i a t i o n  be tw een  c e r t a i n  symptoms and 
th e  l e s i o n s  o f  th e  s o l i t a r y  and ag m inate  g la n d s  o f  th e  i le u m  a p p e a rs  
to  b e lo n g  t o  B re to n n e au  ( C i te d  by T ro u s s e a u ,A rc h .G 4 n . ,1826) o f  T o u rs .
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He r e g a rd e d  th e  d is e a s e  o f  th e  i n t e s t i n a l  g la n d s  a s  in f la m m a to ry ,  
a n d , t h e r e f o r e , gave to  i t  th e  name o f  " d o t h i e n e n t 4 r i t e "  o r  " d o th ie n e n -  
t 8 r i e " ; b u t , d n l k k e  P r o s t , f u l l y  r e c o g n i s e d  t h e  f a c t  t h a t  t h e r e  was no 
n e c e s s a ry  r e l a t i o n  be tw een  th e  e x t e n t  o f  th e  i n t e s t i n a l  l e s i o n s  and 
th e  g r a v i t y  o f  th e  symptoms. H i r s c h  ( l o c . c i t . ) , h o w e v e r ,c la im s  t h i s  
honour f o r  Poramer.The l e s i o n s  o f  th e  i n t e s t i n a l  g la n d s  w h ich  o c c u r  i n  
t h i s  d i s e a s e  were a l s o  f u l l y  known to  L o u i s .  About t h i s  tim e  th e  
p r o g r e s s  i n  p a th o lo g y  was t e m p o r a r i l y  im peded by th e  f a c t  t h a t  w h ile  
ty p h o id  f e v e r  was o f  f r e q u e n t  o c c u r re n c e  i n  P a r i s , t y p h u s  f e v e r  was 
c o m p a ra t iv e ly  r a r e l y  met w i th ,a n d  had  n o t  been  ep id em ic  t h e r e  f o r  
s e v e r a l  y e a r s .  B re to n n e a u ,C h o m e l ,L o u is  (A n a t o m i c a l ,P a t h o l o g i c a l , and 
T h e r a p e u t ic a l  R e se a rc h e s  on th e  D ise a s e  Known u n d e r  t h e  Names o f  
G a s t r o - E n t 4 r i t e , e t c . , P a r i s , 1 8 2 9 ) , a n d , i n d e e d , t h e  g r e a t e r  number o f  th e  
con tem p ora ry  F re n c h  p h y s i c i a n s , f e l l  i n t o  th e  e r r o r  o f  su p p o s in g  t h a t  
th e  f e v e r  w hich  was th e n  common i n  E n g lan d  was i d e n t i c a l  w i t h  t h a t  
w h ich  th e y  were d e s c r i b i n g j w h i l e  th e  E n g l i s h  p h y s i c i a n s  o f  t h a t  
p e r i o d , w i t h  b u t  few e x c e p t i o n s , c o n t e n d e d ,w i th  e q u a l  s t r e n u o u s n e s s ,  
t h a t  t h e r e  was b u t  one form  o f  c o n t in u e d  f e v e r , a n d  t h a t  t h i s  was 
se ldom  a s s o c i a t e d  w i t h  d i s e a s e  o f  th e  i n t e s t i n e s . I n  th e  second  e d i t i o n  
o f  h i s  w o rk ,L o u is  abandoned h i s  fo rm er  o p in io n ,a n d  a d m i t te d  t h a t  th e  
ty p h u s  f e v e r  o f  th e  E n g l i s h  was a  v e ry  d i f f e r e n t  d i s e a s e  from  t h a t  
w hich  form ed th e  s u b j e c t  o f  h i s  t r e a t i s e ; b u t  th e  c o n fu s io n  w hich  
e x i s t e d  i n  E ng land  i n  r e g a r d  t o  t h i s  d i s e a s e  was n o t  c o m p le te ly  
d i s p e l l e d  u n t i l  th e  a p p e a ra n c e , i n  1 8 4 9 ,and th e  fo l lo w in g  two y e a r s ,  
o f  s e v e r a l  p a p e r s  on t h i s  s u b j e c t  by S i r  W il l ia m  J e n n e r  (M e d .-C h ir .  
T r a n s . ,V o l .x x x i i i ;E d in .M o n th ly  J o u r . o f  M e d .S c i .  , V o l s . i x  and x ,1 8 4 9 -  
60; and M e d .T im e s ,V o l s .x x ,x x i ,x x i i fx x x i i i ,  1 8 4 9 -5L) , in  w hich  i t  was 
c o n c l u s i v e l y  d e m o n s tra te d  t h a t  ty p h o id  and ty p h u s  f e v e r s  were s e p a r ­
a t e  and d i s t i n c t  d i s e a s e s .  I n  G erm aay ,h ow ev er ,the  i d e n t i t y  o f  t h e s e  
d i s e a s e s  was r e c o g n i s e d  a s  e a r l y  a s  1810 -  a b o u t  w hich  d a t e , o r  n o t  
lo n g  a f t e r , t h e y  r e c e i v e d  th e  names " ty p h u s  e x a n th e m a t i t tu s " and  " ty p h u s  
a b d o m in a l i8 " ,b y  w hich  th e y  a r e  s t i l l  g e n e r a l l y  known i n  t h a t  c o u n t r y .  
Am erican p h y s i c i a n s  ve ry  p r o p e r ly  c la im  th e  c r e d i t  o f  h a v in g  m a t e r i a ­
l l y  c o n t r i b u t e d  t o  th e  knowledge o f  ty p h o id  f e v e r .  I n  1 8 2 4 , th e  
d i s e a s e  was d e s c r ib e d  by N athan  S m ith  (Med.and S u rg .M e m o ir s ,B a l t im o re , 
1 8 3 1 ) ,u n d e r  th e  name o f" tv p h u s  f e v e r  o f  New E n g la n d " ;a n d , i n  1 8 3 3 ,E , 
H a l e , J r . ( O b s e r v a t i o n s  on th e  Typhoid  F ever  o f  New E n g la n d ,B o s to n .
M ed.M ag.,1 8 3 9 ) , o f  Bos t o n ,p u b l i s h e d  an a c c o u n t  o f  t h r e e  d i s s e c t i o n s  
o f  p e r s o n s  c o n s id e r e d  by him to  have d ie d  o f  th e  d i s e a s e .  I n  r e f e r e n c e  
to  th e s e  c a s e s , B a r t l e t t  (The H i s to r y  , D ia g n o s i s ,a n d  T rea tm en t  o f  th e  
F e v e rs  o f  th e  U n i te d  S t a t e s , 1842) s a y s  t h a t  i f  th e  d i a g n o s i s  c o u ld  be 
lo o k e d  upon a s  c e r t a i n  and p o s i t i v e , t h e y  would c e r t a i n l y  c o n s t i t u t e  
th e  f i r s t  p u b l i s h e d  exam ples o f  th e  i n t e s t i n a l  l e s i o n s  86 New E n g la n d .  
I n  F e b ru a ry ,  1 8 3 5 ,W il l ia m  S . G erhard  o f  P h i l a d e lp h ia ,w h o  was th e n  u n der  
th e  im p re s s io n  t h a t  th e  two d i s e a s e s  were i d e n t i c a l , r e p o r t e d  two c a se s  
u n d e r  th e  name typhous f e v e r  -  th e  symptoms and  p o s t-m o rte m  a p p e a ra n c e s  
o f  w hich  he showed to  d i f f e r  i n  no r e s p e c t  from  t ’aose he had been  
accuatom ed t o  se e  i n  th e  c a se s  o f  ty p h o id  f e v e r  he had o b se rv e d  w i th  
L o u is  i n  P a r i s .T h e  fo l lo w in g  y e a r ,h o w e v e r ,G e rh a rd  had th e  o p p o r tu n i ty  
o f  o b se rv in g  an  ep idem ic  o f  t r u e  typhus f e v e r ; a n d  he was a t  once 
s t r u c k  w i t h  th e  d i f f e r e n c e  be tw een  th e  symptoms o f  th e  c a s e s  w hich  
th e n  came u n d e r  h i s  c a r e  and th o s e  w hich  he had s e e n  in  P a r i a .H e  now 
p o i n t s  o u t  (A m e r .J o u r .M e d .S c i . , F eb .an d  A u g . ,1837) v e ry  c l e a r l y  th e  
d i f f e r e n t i a l  d i a g n o s i s  be tw een  the tw o  d i s e a s e s ; a n d  he e s p e c i a l l y  
i n s i s t e d  upon th e  marked d i f f e r e n c e  be tw een  th e  p e t e c h i a l  e r u p t i o n  
o f  typhus and th e  r o s e o lo u s  e r u p t i o n  o f  ty p h o id  fe v e r .H e  showed t h a t  
th e  l a t t e r  a f f e c t i o n  was i n v a r i a b l y  a s s o c i a t e d  w i th  e n la rg e m e n t  and 
u l c e r a t i o n  o f  P e y e r f3 p a tc h e s ,a n d  w i th  e n la rg e m e n t  o f  t h e  th e  m e s e n te r -  
id  g la n d s ;a n d  t h a t  th e s e  c o n d i t io n s  were n e v e r  p r e s e n t e d  i n  th e  fo rm e r .  
He a l s o  f u l l y  r e c o g n is e d  th e  f a c t  t h a t  ty p h u s  f e v e r  was e m in e n t ly  
c o n ta g io u s ;w h i l e ,o n  th e  o th e r  h a n d ,h e  was f u l l y  aware t h a t  ty p h o id  
f e v e r  was n o t  c o n ta g io u s  u n d e r  o r d in a ry  c i r e u m s ta n c e s ,a l th o u g h  i n  some 
ep idem ics  he had s t r o n g  r e a s o n  to  b e l i e v e  i t  s o .  I n d e e d , th e  appea rance  
o f  t h i s  c o n t r i b u t i o n  marked A hl epoch  i n  th e  h i s t o r y  o f  ty p h o id  
f e v e r .  M urchison,w hen sp e a k in g  o f  i t , s a y s  t h a t  to  G erhqrd and Penonock 
(who was a s s o c i a t e d  w i th  H erhard  i n  h i s  o b s e r v a t io n s )  c e r t a i n l y  b e lo n g s  
th e  c r e d i t  o f  f i r s t  c l e a r l y  e s t a b l i s h i n g  th e  m ost im p o r ta n t  p o i n t s  
o f  d i s t i n c t i o n  betw een  t h i s  d i s e a s e  and ty p hus  f e v e r .  I t  i s  u n d o u b te d ly  
owing to  i t ,m o r e  th a n  to  any o th e r  c a u s e , t h a t  th e  d i f f e r e n t i a l  d ia g n ­
o s i s  o f  the  two a f f e d t i o n s  was p e r f e c t l y  u n d e rs to o d  by th e  g r e a t  
body o f  th e  p r o f e s s i o n  i n  America lo n g  b e f o r e  th e  q u e s t io n  o f  th e  
r e l a t i o n  w hich  th e y  b o re  to  e ac h  o t h e r  was d e f i n i t e l y  s e t t l e d  i n  t h i s
I 4j o u r  own c o u n t r y ,o r  even  i n  P r a n c e .  The honour o f  h a v in g  f i r s t  c l e a r l y  
I p o i n t e d  o u t  th e  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  o f  ty p h o id  and  ty p h u s  
f f e v e r s  has  been  c la im e d  by S i r  W il l ia m  J e n n e r  ; b u t , a s  has  been  shown 
*iabove, h i s  p a p e r s  on t h i s  s u b j e c t  were n o t  p u b l i s h e d  u n t i l  t h i r t e e n  
f y e a r s  a f t e r  t h a t  o f  G erhard  had  a p p e a re d .  The e n t e r o - m e s e n te r i c  l e s i o n s  
I i n  f i v e  u n d o u b ted  c a s e s  o f  ty o h o id  f e v e r  w e r e , i n  1 8 3 5 ,d e s c r i b e d  by 
i B a r t l e t t  (Med.Mag., J u n e ,1835) a s  c o r r e s p o n d in g  t e a c t l y  t o  th o se  r e p o r t e d  
I by L o u i s .  In  th e  same y e a r , J a c k s o n , J r . , o f  B o s to n ,p u b l i s h e d  an  a c c o u n t  
j o f  th e  i n t e s t i n a l  l e s i o n s  o b se rv e d  by him i n  c a s e s  d u r in g  th e  y e a r s  
11 3 3 0 ,1 8 3 3 ,and 1 8 3 4 ;a n d , a g a i n , i n  a  R e p o r t  on Typhoid  F e v e r  Communicated 
I to  th e  M a s s a c h u s e t t s  M ed ica l S o c i e t y , i n  J u n e , 1 8 3 8 ,he a f f i r m s  t h a t  th e  
j a l t e r a t i o n s  o f  P e y e r ’ s p a tc h e s  had been  n o t i c e d  a t  th e  M a s s a c h u s e t t s  
iG e n e ra l  H o s p i t a l  p r e v io u s  to  1 8 3 3 , i n  c a se s  i n  w h ich  th e  e x a m in a t io n
!made was v e ry  th o ro u g h .  I n  1840 , S h a t tu c k  (Am er.M ed.Exam iner,1 8 4 0 ) , o f  B o s to n ,g a v e  an  a c c o u n t  o f  some c a s e s  o f  ty p h o id  and ty p h u s  f e v e r s  
w h ich  he had  o b se rv ed  a t  th e  London F e v e r  H o s p i t a l  i n  th e  p r e v io u s  
y e a r . I n  t h i s  p a p e r ,w h ic h  had  been  a l r e a d y  communicated to  th e  M ed ica l 
S o c ie ty  o f  O b s e rv a t io n  o f  £ a r i s , a n d  w hich  had  u n q u e s t io n a b ly  e x e r t e d  
a  m arked i n f lu e n c e  upon m e d ic a l  th o u g h t  t h e r e , h e  p o i n t e d  o u t  v e ry  
f u l l y  th e  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  o f  e a c h  d i s e a s e .  B a r t l e t t ,  
i n  1 8 4 2 , i s s u e d  h i s  ?/ork on The H i s t o r y , D ia g n o s i s , and T rea tm en t  o f  th e  
F e v e rs  o f  th e  U n i te d  S t a t e s ,w h ic h  c o n ta in s  v e ry  f u l l  d e s c r i p t i o n s  
i o f  b o th  o f  t h e s e  a f f e c t i o n s , a n d  o f  th e  meftns by w hich  th e y  may be 
jj d i s t i n g u i s h e d  from  one a n o t h e r .  S in c e  th e n  t h e r e  have b een  numerous
( a d d i t i o n s  to  th e  l i t e r a t u r e  o f  ty p h o id  f e v e r  in  v a r io u s  p a r t s  o f  th e  g lo b e .  To M urch ison  (A T r e a t i s e  on th e  C o n tin ued  F e v e rs  o f  G rea t 
B r i t a i n ,L o n d o n ,1 8 7 3 ) ,h o w e v e r , i s  j u s t l y  due th e  c r e d i t  o f  h a v in g  p ro d u ce d  
th e  m ost e l a b o r a t e  and c l a s s i c a l  t r e a t i s e  on th e  d i s e a s e  i n  any 
la n g u a g e .  The v a r io u s  p o i n t s  i n  c o n n e c t io n  w i th  th e  h i s t o r y  o f  th e  
d is c o v e ry  o f  th e  p a th o g e n ic  m ic ro -o rg a n ism  o f  ty p h o id  f e v e r  w i l l  be 
c o n s id e re d  p r e s e n t l y .
N o tw i th s ta n d in g  th e  f a c t  t h a t  th e  c o n d i t i o n s  o f  c i v i l i s a t i o n  
I u n d o u b te d ly  f a v o u r  th e  o c c u r re n c e  and e x te n s io n  o f  ty p h o id  f e v e r , y e t ,
(t h e r e  i s  abund an t e v id e n c e  to  show t h a t  th ey  a r e  n o t  a b s o l u t e l y  n e c e s s a r y  to  i t s  p r o d u c t io n  -  a s  t h e r e  i s  no c o u n t r y , w h e th e r  c i v i l i s e d  
I o r  n o t , i n  w hich  i t  has  n o t  o c c a s i o n a l l y  made i t s  a p p e a ra n c e :  i t  i s  a t  
1 t im e s  e n c o u n te re d  u n d e r  a l l  c o n d i t i o n s  o f  c l i m a t e .  The d i s e a s e  i s  
| endemic i n  th e  B r i t i s h  I s l a n d s ; i n  a lm o s t  a l l  p a r t s  o f  C o n t in e n ta l  
E u ro p e ;an d  i n  F o r t h  A m erica . H i r s c h  ( l o c . c i t . )  h a s , re a c h e d  th e  
c o n c lu s io n  t h a t  i t s  g e n e r a l  p r e v a le n c e  i n  Europe and  Am erica d a t e s  no 
f u r t h e r  back  th a n  th e  second  and  t h i r d  decades  o f  th e  n i n e t e e n t h  
c e n tu ry  -  t h a t  i s , f r o m  th e  p e r i o d  a t  w hich  ty p hus  became everyw here  
l e s s  common,and i n  many r e g io n s  d i s a p p e a re d  a l t o g e t h e r .  I n  America 
i t  i s  endemic a l s o  -  a t t a c k i n g  the  i n h a b i t a n t s  o f  G reen lan d  and 
B r i t i s h  A m erica ,and  th o se  of M exico; i t  p r e v a i l s  from  tim e to  t im e 
i n  ev e ry  S t a t e  o f  th e  U nion -  com m itting  i t s  r a v a g e s  a s  w e l l  among 
th e  ro ck s  and  h i l l s  o f  Few E ngland  a s  i n  th e  more f e r t i l e  v a l l e y s  
o f  th e  West and S o u th .  I n  new and s p a r s e l y - s e t t l e d  American d i s t r i c t s ,
; where the  l a n d  i s  b e in g  g r a d u a l ly  b ro u g h t  u n d e r  c u l t i v a t i o n , m a l a r i a l  
I f e v e r s  o c c u r j a f t e r  a  t i m e , a s  p o p u la t io n s  i n c r e a s e ,m a la r i a  and ty p h o id
f f e v e r  p r e v a i l  s i d e  by s i d e j f i n a l l y , w h e n  th e  l a n d  has  been  g e n e r a l l y  
ta k e n  u p ,d r a i n e d  and t i l l e d  f o r  some g e n e r a t i o n s ,a n d  v i l l a g e s  and 
c i t i e s  a b o u n d ,m a la r ia l  f e v e r s  im p ress  com m unities b u t  f a i n t l y , o r  
d is a p p e a r  a l t o g e t h e r ;w h ile  ty p h o id  f e v e r  becomes common,and a s s e r t s  
i t s e l f  a s  th e  p redo m inan t and endemic f e v e r  i n  p r o p o r t i o n  to  th e  
n e g le c t  o f  th e  s a n i t a r y  m e a su re s ,b y  w hich a lo n e  i t  can  be k e p t  i n  
i n  popu lous l o c a l i t i e s .  ly p h o id  f e v e r  has a l s o  o c c u r re d  i n  C e n tra l  
America and th e  West In d ia n  I s l a n d s .  I t  has p rev a lC ed  from  tim e to  
tim e i n  th e  S t a t e s  o f  S o u th e rn  A m erica ,and  o c c a s i o n a l l y  assumed in  
some o f  them -  a s , f o r  i n s t a n c e , B r a z i l  and C h i l i  -  an  ep idem ic  fo rm . 
The d i s e a s e  e x i s t s  e n d e m ic a l ly  i n  every  c o u n try  o f  th e  c o n t i n e n t  o f
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E urope -  from  Sweden and Norway i n  th e  n o r t h ,  to  Turkey i n  th e  
s o u th ;  and i n  some o f  them -  a s ,  f o r  i n s t a n c e  p r a n c e  and Germany -  
would seem to  be o f  p a r t i c u l a r l y  f r e q u e n t  o c c u r re n c e  a s  compared 
w i th  o u r  own c o u n try .T h e  l i t e r a t u r e  o f  th e  d i s e a s e  i s  a l s o  by no 
means d e f i c i e n t  i n  e v id e n c e  t h a t  i t  has  p r e v a i l e d  aj& v a r io u s  t im e s  
i n  a l l  th e  d i f f e r e n t  c o u n t r i e s  o f  A s ia  and A f r i c a , A u s t r a l i a , a n d  i n  
In d ia .T h e  m alady i s  a l s o  f a r  from  uncommon i n  t r o p i c a l  and  s u b t r o p i c a l  
c o u n t r i e s  g e n e r a l l y .  I n  s h D r t ,w h e re v e r  p e o p le s  a b o u n d , th e r e  may 
ty p h o id  f e v e r  be e n c o u n te r e d .
ty p h o id  f e v e r  i s  due to  th e  i m p l a n t a t i o n , i n  a  s u s c e p t i b l e  
o rg a n is m ,o f  a  s p e c i f i c  i n f e c t i n g  p r i n c i p l e  -  th e  b a c i l l u s  o f  
E b e r t h  o r  b a e i l l u s  ty p h o s u s ;a n d  th ro u g h  th e  agency  o f  t h i s  th e  
d i s e a s e  i s  p r o p a g a te d .
p r e d i s p o s i n g  I n f l u e n c e s .
These c o n s t i t u t e  a l l  th e  c o n d i t i o n s  w hich  f a v o u r  th e  developm ent 
and a c c u m u la t io n  o f  t h e  i n f e c t i n g  p r i n c i p l e , a s  w e l l  a s  th o s e  f a c t o r s  
w hich  i n c r e a s e  th e  s u s c e p t i b i l i t y  o f  th e  i n d i v i d u a l  t o  th e  cause  o f  
th e  d i s e a s e  and th e  l i a b i l i t y  to  ex p o su re  to  th e  same.
AGE.
Of a l l  c o n d i t io n s  d e te rm in in g  th e  i n d iv i d u a l  p r e d i s p o s i t i o n  to  
ty p h o id  f e v e r , a g e  i s  th e  m ost im p o r t a n t .  A ccord ing  to  a l l  e x p e r i e n c e ,  
the  g r e a t e s t  p r e d i s p o s i t i o n  e x i s t s  be tw een  th e  a g es  o f  15  and 30 .
T hus, a c c o rd in g  to  M urch ison*s s t a t i s t i c s ,more th an  h a l f  (52 p e r  c e n t . )  
o f  th e  c a s e s  b ro u g h t  i n t o  th e  London P e v e r  H o s p i t a l  were i n  p e r s o n s  
from  15 t o  25 y e a r s  o f  a g e ,a n d  i n  more th a n  a  f o u r t h  th e  p a t i e n t s  
were u n d e r  15  y e a r s .  On th e  o th e r  h a n d , in  l e s s  th a n  a  s e v e n th  th e y  
were o v e r  3 0 ,and i n  o n ly  1 i n  71 d id  th e  ages  exceed  50 y e a r s .
Taking th e s e  fa fc ts  i n  c o n n e c t io n  w i th  th e  c irc u m s ta n c e  t h a t  the  
e n t i r e  p o p u l a t i o n  o f  E n g land  and W ales i n  1861 was 1 2 ,4 8 1 ,3 2 3  p e rs o n s  
u n d e r  30 y e a r s  o f  age and  7 ,5 8 4 ,9 0 1  above 30 , i t  f o l lo w s ,h e  s a y s ,  
t h a t  p e r s o n s  u n d e r  30 a r e  more th a n  f o u r  t im e s  a s  l i a b l e  4e  ty p h o id  
f e v e r  a s  p e rs o n s  above t h a t  a g e .  C h i ld r e n  l e s s  th a n  a  y e a r  o ld  a r e  
v e ry  seldom  a t t a c k e d ; b u t , f r o m  t h i s  p e r i o d  up t o  15 y e a r s  o f  a g e , t h e  
l i a b i l i t y  s t e a d i l y  i n c r e a s e s .  No a g e , how ever,en .ioys a  com plete  
immunity from  th e  d i s e a s e .  In  1 864 ,M urch ison  sh o w e d ,a t  th e  London 
P a t h o l o g i c a l  S o c i e t y , t h e  i n t e s t i n e s  o f  an  i n f a n t  s i x  m onths o ld  who 
had been  a t t a c k e d  a t  th e  same tim e  a s  h e r  m o th e r .  M anzin i (C i te d  by 
M u r c h i s o n ; l o c . c i t . )  once saw a  c ase  i n  w h ich  l e s i o n s  s i m i l a r  to  those  
o f  ty p h o id  f e v e r  were found  i n  a  se v en th -m o n th  f o e t u s  w h ich  d ie d  
w i t h in  h a l f  an  hou r  a f t e r  i t s  b i r t h .  Cases a r e  a l s o  on r e c o r d  i n  
which d e a th  had o c c u r re d  from  t h i s  d i s e a s e  i n  th e  f i r s t  few weeks 
o f  l i f e .  The e x p la n a t io n  o f  th e  f a c t  t h a t  th e  p r o p o r t i o n  o f  c a s4 s  
o c c u r r in g  i n  in fa n c y  i s  s m a l l e r  th a n  t h a t  o f  c h i ld h o o d  i s  so u g h t  i n  
th e  in c r e a s e d  exp osu re  to  th e  i n f e c t i n g  p r i n c i p l e  a t  th tose tim es 
f u r t h e r  on i n  l i f e .  I t  h a s ,m o re o v e r ,b e e n  s u g g e s te d  t h a t  ty p h o id  
f e v e r  i s  o f  even more f r e q u e n t  o c c u r re n c e  i n  c h i l d r e n  th a n  i s  
g e n e r a l l y  su p p o s e d ,a s  t h i s  c l a s s  o f  p a t i e n t  i s  n o t  o f t e n  admittedjfco 
g e n e r a l  h o s p i t a l s ; a n d ,o w in g  to  th e  ab sen ce  o f  some o f  i t s  c h a r a c t e r ­
i s t i c  sym ptom s,the  d i s e a s e  o f t e n  e sc a p e s  r e c o g n i t i o n  when i t  o ccu rs  
i n  th o s e o f  t e n d e r  y e a r s .  Taking th e  o t h e r  e x tre m e , ty p h o id  f e v e r  i s  
n o t  common i n  advanced l i f e , t h o u g h  w e l l - a u t h e n t i c a t e d  c a s e s  i n  th e  
e l d e r l y  o r  th e  aged have been  r e p o r t e d .  T h u s ,83 ou t o f  5 ,911 c a se s  
were o b se rv ed  a t  th e  London F ev e r  H o s p i t a l  i n  p e rs o n s  o v e r  50; 27 
i n  p e rs o n s  o v e r  6 0 ;an d  i n  2 th e  age was 75 . In  a  c ase  r e p o r t e d  by 
D *A rcy,the  age o f  t h e  p a t i e n t  was 8 6 ; a n d , i n  one r e p o r t e d  by 
Ham ernyk»it was 90 . I t  i s  many y e a r s  now s in c e  B a r t l e t t  co n ten d ed  
t h a t  th e  d i s e a s e  was n o t  so  r a r e  a s  was g e n e r a l l y  supposed  among
6
p e r s o n s  o v e r  40 y e a r s  o f  a g e ;a n d  t h e r e  i s  r e a l l y  no good r e a s o n  to  
"believe t h a t  th e  s u s c e p t i b i l i t y  to  th e  m alady i n  an  u n p r o t e c t e d  
p e r s o n  d im in is h e s  w i th  a d v a n c in g  y e a r s  -  th e  imm unity w h ich  
e l d e r l y  p e r s o n s  a p p e a r  t o  e n jo y  t o  th e  d i s e a s e  b e in g  p ro b a b ly  due to  
th e  f a c t  t h a t , a s  th e  a f f e c t i o n  i s  common i n  e a r l y  l i f e , t h e y  a r e  i n  
many i n s t a n c e s  p r o t e c t e d  by h a v in g  a l r e a d y  p a s s e d  th ro u g h  an  a t t a c k .
s-ror.
The s t a t i s t i c s  o f  £ t l  g e n e r a l  h o s p i t a l s ,w i t h  v e ry  few e x c e p t i o ­
n s ,  show a  g r e a t e r  o r  l e s s  p re p o n d e ra n c e  o f  m ales  o v e r  fe m a le s  among 
th e  ty p h o id  f e v e r  p a t i e n t s  t r e a t e d  i n  th em .T h is  f a c t  i s  n o t  by i t ­
s e l f  t o  be c o n s id e r e d  a s  p r o o f  t h a t  men a r e  r e a l l y  more o f t e n  
a t t a c k e d  th a n  w om en;for i n  m ost p l a c e s  more o f  th e  fatataer th a n  th e  
l a t t e r  s e e k  h o s p i t a l  t r e a t m e n t .  A cco rd ing  to  M u r c h i s o n , th e r e  were i n  
th e  London P e v e r  H o s p i t a l , o u t  o f  5 ,9 8 8  ty p h o id  p a t i e n t s , 3 ,001  m ales  
and 2 ,9 8 7  f e m a le s ,d u r in g  a  p e r i o d  o f  23 y e a r s .  Of 891 v a s e s  a d m i t te d  
i n t o  th e  Glasgow I n f i r m a r y  d u r in g  12 y e a r s , 527 were m a les  and 364 
f e m a le s .  A ccord ing  to  P i e d l e r , t h e r e  were i n  D resden  862 m ale and 635 
fem ale  ty p h o id  p a t i e n t s  -  t h a t  i s , 50 .6  p e r  c e n t . o f  th e  fo rm er  c l a s s  
and 4 2 .4  perr c e n t . o f  t h e  l a t t e r  .O c c a s io n a l ly  th e  d i f f e r e n c e  i s  even  
g r e a t e r  th a n  i s  i n d i c a t e d  by th e s e  f i g u r e s .  T h u s ,o f  138 c a s e s  
o b se rv ed  by L o u i s , a l l  b u t  32 o c c u r re d  i n  m ales  .W hen,however,we 
c o n s id e r  t h a t  th e  p r o p o r t i o n  o f  men who a p p ly  f o r  a d m is s io n n to  
h o s p i t a l s  when s i c k  i s  much l a r g e r  th a n  t h a t  o f  women,we can  s c a r c e ly  
a c c e p t  t h e s e  s t a t i s t i c s  a s  p r o o f  t h a t  th e  fo rm er  a r e  more l i a b l e  
th a n  th e  l a t t e r  t o  be a t t a c k e d  by ty p h o id  f e v e r . I n d e e d , t h e  opin&fcn 
w h ich  M urch ison  e x p r e s s e s  i s  g e n e r a l l y  a c c e p te d  a s  c o r r e c t  -  nam ely , 
t h a t  n e i t h e r  se x  i s  more l i k e l y  th a n  th e  o t h e r  t o  c o n t r a c t  th e  
d i s e a s e .F u r t h e r m o r e , s t a t i s t i c s  t h a t  have been  from  tim e to  t im e  
adduced  to  show t h a t  th e  d i s e a s e  i s  mutch more f r e q u e n t  i n  boys th a n  
i n  g i r l s  embody th e  f a l l a c y  a r i s i n g  from  a  f a i l u r e  t o  a p p r e c i a t e  
th e  f a c t  t h a t  b e y o n d , th e  age o f  in f a n c y  g i r l s  a r e  much l e s s  ex posed , 
u n d e r  o r d in a r y  c i r c u m s ta n c e s , to  th e  i n f e c t i o n  th a n  b o y s .T h e  l a t t e r ,  
i n  t h e i r  o u t -d o o r  s p o r t s ,b a th in g ,s w im m in g ,a n d  t h e  l i k e , a f e  n o t  
on ly  i n  f r e q u e n t  dan g er  o f  i n h a l i n g  th e  c o n c e n t r a t e d  em an a tio n s  
from  sew ers  and d r a i n s , b u t  a r e  a ls o  s u b j e c t  to  th e  l i a b i l i t y  o f  imb­
i b in g  s e w a g e -p o l lu te d  w a t e r .  In  c o n t r a s t  w i th  many o t h e r  d i s e a s e s ,  
ty p h o id  f e v e r  i s  s a i d  to  a t t a c k , b y  p r e f e r e n c e , s t r o n g  and h e a l th y  
p e r s o n s jw h i l e  i t  a v o id s  p re g n a n t  and n u r s in g  wom en.Fathan S m ith , 
h o w e v e r ,a s s e r t s  t h a t  w h i le  th e  s e x e s  a r e  e q u a l ly  l i a b l e  to  i t ,m o r e  
women a re  c u t  o f f  by ty p h o id  f e v e r  th a n  m en;and t h i s  i n  consequence  
o f  i t s  a p p ea ra n c e  i n  them d u r in g  p regnan cy  o r  soon  a f t e r  c h i l d - b i r t h ,
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The i n f lu e n c e  o f  o c c u p a t io n  i n p r e d i s p o s in g  to  ty p h o id  ^feve r  
does n o t  a p p e a r  to  be g r e a t .T h e  d i s e a s e , how ever, seems to  e x h i b i t  a  • 
marked p r e d i l e c t i o n  f o r  th e  a f f l u e n t  and c u l t u r e d  c l a s s e s  o f  
s o c i e t y .  Why t h i s  s h o u ld  be i s  d i f f i c u l t  t o  e x p la in .S o m e  a u th o r s  
p o i n t  t o  th e  a rra n g em e n t o f  b a th -ro o m s and w a t e r - c l o s e t s  i n  too  
c lo s e  p ro x im i ty  to  th e  bedrooms i n  th e  h o u ses  o f  th e  a f f l u e n t .
m i m i g .  .bei a i m c B «
I t  h a s  o f t e n  been  a f f i r m e d  t h a t  newcomers to  a  l o c a l i t y  a r e  
much more l i a b l e  to  be a t t a c k e d  by ty p h o id  f e v e r  th a n  p e r s o n s  who 
have l i v e d  f o r  some tim e  i n  a  p la c e  where th e  d i s e a s e  p r e v a i l s . I n  
129 c a s e s  exam ined w i t h  r e f e r e n c e  to  t h i s  p o i n t  by L o u i s , t h e  p a t i e n t s  
i n  73 had n o t  r e s i d e d  i n  P a r i s  more th a n  t e n  m o n th s ,an d  i n  102 n o t  
more th a n  tw en ty  m onths . B a r t l e t t  n o t i c e d  t h a t , d u r i n g  an  ep idem ic  
i n  L ow ell  w hich  he had th e  o p p o r tu n i ty  o f  o b s e r v i n g , th e  d i s e a s e  
a t t a c k e d  th e  r e c e n t  r e s i d e n t s  i n  much l a r g e r  p r o p o r t i o n  th a n  th e  
o ld  o n es .  M u rc h iso n ’s e x p e r ie n c e  i n  r e f e r e n c e  to  t h i s  p o i n t  has  been 
somewhat s i m i l a r ; f o r  he fou n d ,u p o n  e x a m in a t io n  o f  th e  r e c o r d s  o f  th e  
London P e v e r  H o s p i t a l , t h a t  2 1 .8 4  p e r  c e n t . o f  th e  p a t i e n t s  a d m it te d  
t h e r e i n  f o r  ty p h o id  f e v e r  had been  c i t i z e n s  o f  London f o r  l e s s  th a n  
two y e a r s .  Almost a l l  o f  th e s e  p a t i e n t s  cam e,he s a y s , f ro m  th e  
p r o v i n c e s , and were i n  good h e a l t h  and c o m fo r ta b le  c i rc u m s ta n c e s » 8  
th e  tim e o f  t h e i r  a r r i v a l  i n  L ondon ,as  w e l l  a s  f o r  some tim e t h e r e ­
a f t e r .  M o re o v e r ,a  l a r g e  p r o p o r t i o n  o f  them were a t t a c k e d  f i r s t  
w i th in  a  few weeks a f t e r  c h a n g in g  t h e i r  r e s id e n c e  from  one p a r t  o f  
London to  a n o th e r .H e  a l s o  r e f e r s  to  i n s t a n c e s  i n  w hich  s u c c e s s iv e
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v i s i t o r s  a t  th e  same house  a t  i n t e r v a l s  o f  m o n th s ,o r  even  y e a r s ,  
have been  s e i s e d  s h o r t l y  a f t e r  t h e i r  a r r i v a l  w i th  ty p h o id  f e v e r  o r  
w ith  d i a r r h o e a , f r o m  w h ich  same th e  o r d in a r y  o c c u p a n ts  w ere exem pt. 
T ro u sse au  n o t i c e d  t h a t  v i s i t o r s  to  P a r i s  were more l i a b l e  to  
ty p h o id  in fe < f t io n  th a n  th e  n a t i v e s  ;and  th e  e x p e r i e n c e  o f  th o s e  who 
have s t u d i e d  th e  s u b j e d t , i n  p l a c e s  where ty p h o id  i s  r i f e , i s  i n  
ag reem en t w i th  t h e s e  o b s e r v a t i o n s .  P a c t s  l i k e  t h e s e  i n d i c a t e , w i t h - 
s u f f i c i e n t  c l e a r n e s s , t h a t  h a b i t u a l  e x p o su re  to  th e  c au se  o f  th e  
d i s e a s e  c o n f e r s , t o  a  c e r t a i n  exteaat a t  l e a s t , a n  im m unity  to  th e  
same •
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T h is  a p p e a rs  t o  be a  p r e d i s p o s i n g  i n f l u e n c e  o f  g r e a t  im p o r ta n c e < 
Typhoid f e v e r  o c c u rs  w i t h  g r e a t e s t  f re q u e n c y  i n  t h i s  c o u n t r y ,a s  i t  
u s u a l l y  does e l s e w h e r e , d u r in g  th e  l a t t e r  h a l f  o f  summer and th e  
e a r l y  p a r t  o f  a u tu m n . I n d e e d , i t s  g r e a t e r  p r e v a le n c e  a t  t h i s  se a so n  
th a n  a t  o t h e r  t im e s  has g iv e n  to  i t  th e  name o f  "au tum nal f e v e r " ,  
by w hich  i t  i s  p o p u la r ly  known i n  many p a r t s  o f  E ng land .O n  th e  o t h e r  
h a n d , th e  d i s e a s e  i s  a t  i t s  minimum in  May and J u n e .H i r s c h  ( l o c . c i t . )  
found  t h a t  519 e p id em ics  o f  ty p h o id  f e v e r  were d i s t r i b u t e d  a s  
f o l lo w s :  I n  th e  s p r i n g , 2 9 ; i n  th e  summer,1 3 2 ; i n  th e  a u tu m n ,1 6 8 ;an d  i n  
th e  w i n t e r ,1 4 0 ,Of 116 c i r c u m s c r ib e d  e p id e m ic s ,o c c u r r in g  i n  P ra n c e ,  
be tw een  1841 and 1 8 4 6 ,r e c o r d e d  by De C la u b ry ,2 0  b egan  i n  th e  f i r s t  
q u a r t e r  o f  th e  y e a r , 21 i n  the  s e c o n d ,39 i n  th e  t h i r d , a n d  36 i n  th e  
fo u r th .T h e  number o f  c a s e s , how ever ,d oes  n o t  im m ed ia te ly  d im in i s h  
upon th e  o n s e t  o f  c o ld  w e a th e r .O n  th e  c o n t r a r y , i t  h as  som etim es been 
o b se rv ed  t h a t , a f t e r  d im in i s h in g  i n  Novembermthey have shown a  
marked i n c r e a s e  i n  Decem ber.Of 5 ,988  c a s e s  t r e a t e d  a t  th e  London 
P e v e r  H o s p i ta l ,M u rc h is o n  s a y s  759 were a d m i t te d  i n  the  s p r i n g , 1 ,4 9 0  
i n  th e  summer,2 ,461  i n  th e  au tum n ,and  1 ,7 2 8  i n  th e  w i n t e r .O f  th e  
whole num ber,2 7 .7  p e r  c e n t .w e re  a d m i t te d  i n  t h e  two months o f  O c tober 
and Novem ber,and i n  A p r i l  and  May o n ly  7 .3  p e r  c e n t .  H i r s c h  ( l o c .  
c i t . ) m e n t i o n s  t h a t  i n  Rio de J a n e i r o  th e  maximum o f  th e  d i s e a s e  occur 
- s  i n  th e  m onths from  March to  J u n e , o r , i n  o t h e r  w o r d s , in  th e  
se a so n  i n  w h ich  th e  l a t i t u d e  c o r re sp o n d s  to  ou r  au tum n .T here  a r e ,  
however,some e x c e p t io n s  to  th e  g e n e r a l  r u l e  o f  th e  g r e a t e r  p r e v a l ­
ence o f  th e  d i s e a s e  d u r in g  a u tu m n .B a r t l e t t ,w h o  was aware o f  i t s  g r e ­
a t e r  p re v a le n c e  a t  t h a t  t i m e , r e f e r s  t o  an  e x te n s iv e  and f a t a l  
ep idem ic  w hich  he o b se rv e d  a t  L ow ell  d u r in g  th e  w in t e r  and e a r l y  
s p r i n g : o t h e r  p l a c e s  have had s i m i l a r  v i s i t a t i o n s .  The p r e v a le n c e  o f  
ty p h o id  f e v e r  a p p e a rs  to  be m arked ly  i n f lu e n c e d  by th e  s t a t e  o f the  
w e a th e r  a s  r e g a r d s  d ry n e s s  and m o is tu r e .H o t  and  dry summers fa v o u r  
th e  developm ent o f  th e  d i s e a s e : c o l d  and  w et summers check  i t . T h i s  
s t a te m e n t  i s  s u p p o r te d  by th e  c o n c u r r e n t  te s t im o n y  o f  o b s e r v e r s  i n  
*L1 c o u n t r i e s .D r y n e s s  o f  th e  a tm osphere  a lo n e  does n o t , how ever, l e a d  
to  an  i n c r e a s e  o f  th e  d i s e a s e . I n  c i t i e s , a n d  o t h e r  l o c a l i t i e s  
p o s s e s s e d  o f  a  system o f  u n d e rg ro u n d  d ra in a g e ,w a rm  and  damp w e a th e r  
o f t e n  l e a d s  to  an  o u tb re a k  o f  ty p h o id jw h i le  heavy r a i n s , b y  f l u s h i n g  
ou t th e  d r a i n s , remove th e  c a u se s  t o  w hich  i t s  o r i g i n  and s p re a d  a re  
c h i e f l y  due .On th e  o th e r  hand , o u tb re a k s  o f  ty p h o id  f e v e r  may be 
t r a c e d  to  th e  in f lu e n c e  o f  ab u n d an t  r a i n s  i n  w ash ing  th e  germs o f  
th e  d i s e a s e  i n t o  th e  w a te r  u se d  f o r  d r in k in g  p u rp o se s  -  e s p e c i a l l y  
when m anured f i e l d s  a t e  th e  s o u rc e s  o f  i t s  s u p p ly .  Buhl and 
$ e t t e n k o f e r  have endeavoured  t o  e s t a b l i s h  a  d i r e c t  r e l a t i o n s h i p  
betw een th e  p re v a le n c e  o f  e n t e r i c  f e v e r  and  th e  h e ig h t  o f  th e  d e ep e r  
s p r in g s  o f  water.W hen th e  w a te r  r i s e s , t h e  number o f  c a se s  o f  ty p h o id  
f e v e r  d im in ish e s ;w h e n  th e  w a te r  s i n k s , t h e  number o f  c a s e s  o f  th e  
d i s e a s e  i n c r e a s e s .T h i s  r e l a t i o n  h o ld s  t r u e  f o r  M u n ic h ,B e r l in ,a n d  some 
o t h e r  p l a c e s . I t  has  n o t ,h o w e v e r ,b e e n  s a t i s f a c t o r i l y  e x p la in e d .T h e
o b s e r v a t io n  c o r re sp o n d s  w i th  th e  s ta te m e n t .a b o v e  m a d e . th a t  ty p h o id  f e v e r  i s  a  much more f r e q u e n t  d i s e a s e  a f t e r  h o t  and d ry  summers th an
a f t e r  c o ld  and wet o n e s .T h ese  o b s e r v e r s  se ek  to  e x p la in  th e  v a ry in g  
p re v a le n c e  o f  ty p h o id  f e v e r , i n  c o n n e c t io n  w i th  th e  changes i n  th e  
g ro u n d -w a te r ,b y  th e  a ssu m p tio n  th& t th e  g r o u n d - s o i l  i s  th e  c h i e f  
p la c e  o f  developm ent f o r  th e  s p e c i f i c  m ic ro -o rg a n ism  o f  th e  d i s e a s e .  
When th e  w a t e r - l e v e l  s i n k s , t h e  l a y e r s  o f  e a r t h , c o n t a i n i n g  m o is t  
o rg a n ic  s u b s t a n c e s , a r e  exposed  to  t h e  a i r , a n d  undergo  ehanges w h ich  
l e a d  to  t h e  developm ent o f  t h e  f e v e r -p o is o n ;w h e n ,o n  th e  c 2n ***5r ? 1» 
th e  s u b - s o i l  w a te r  r i s e s , t h e s e  l a y e r s  o f  e a r t h  a r e  *
developm ent o f  th e  germs i s  a r r e s t e d .  N e v e r t h e l e s s , t h e s e  v iew s o f
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P e t t e n k o f e r  and h i s  p u p i l s  l a c k  c o n f i r n a t i o n , a n d  have n o t , t h e r e f o r e ,  
"been g e n e r a l l y  a c c e p t e d . P u r t h e m o r e , a s  p o i n t e d  o u t  Toy M urch iso n , 
th e  th e o r y  f a i l s  to  a c c o u n t  f o r  th e  o p n n e c t io n  which i s  f r e q u e n t l y  
o b se rv ed  be tw een  d e f e c t i v e  house d r a in a g e  and o u tb re a k s  o f  ty p h o id  
f e v e r  o c c u r r in g  i r r e s p e c t i v e l y  o f  any v a r i a t i o n  i n  th e  s u b - s o i l  w a t­
e r  .A ga in , o u tb re a k s  o f  the. d i s e a s e  have o c c u r r e d  u n d e r  p r e c i s e l y  
o p p o s i te  c i r c u m s ta n c e s  -  e . g . , t h e  o u tb re a k  a t  T e r l i n g , i n  1 8 6 7 , -  
re c o rd e d  by T h o r n e , -  w h ich  was a c t u a l l y  c o in c id e n t  w i th  a  r i s e  i n  
th e  l e v e l  o f  th e  g ro u n d -w a te r  a f t e r  a  p e r io d  o f  d r o u g h t .
Typhoid  f e v e r  does n o t  a p p e a r  t o  a t t a c k  by p r e f e r e n c e  e i t h e r  
th o se  i n  an  i n f i r m  c o n d i t i o n  o r  th o se  r e c o v e r in g  from  an  i l l n e s s .  
Some, ho w ever, go so f a r  a s  to  i n s i s t  t h a t  tb© d i s e a s e  does so  a f f l i c t  
th e  r o b u s t ,w h i l e  i t  a v o id s  th o s e  s u f f e r i n g  from  c h ro n ic  a i l m e n t s .  
P h y s i c a l  and m en ta l f a t i g u e , a s  w e l l  a s  in te m p e r a n c e , - e x c e p t  i n  so 
f a r  a s  th e y  lo w e r  th e  pow ers o f  r e s i s t a n c e  a g a i n s t  i n f e c t i o n , -  do 
n o t  p r e d i s p o s e  to  ty p h o id  f e v e r .
We may here, n o te  t h a t  c o n s id e r a b le  im p o r ta n c e  h as  been  a t t a c h e d  
by v a r io u s  a u th o r s  to  i d io s y n c r a s y  a s  a  p r e d i s p o s i n g  cau se  o f  
typhoid, f e v e r .  The r e  can be no q u e s t io n  t h a t  th e  l a t t e r  o c c u rs  much 
more f r e q u e n t l y , and i s  much more f a t a l , i n  s o m e f a m i l i e s . S t i l l , we do 
n o t  e x a c t l y  know th e  n a tu r e  o f  th e  p e c u l i a r i t i e s  o f  c o n s t i t u t i o n  
w hich  i n c r e a s e  th e  l i a b i l i t y  to  i n f e c t i o n .
s o m w r n s  *
The t im e -h o n o u re d  t h e o r y , t h a t  ty p h o id  f e v e r  i s  s o l e l y  and  
e s s e n t i a l l y  a  d i s e a s e  o f  f i l t h , h a s  now been  a b a n d o n e d ;y e t , t h a t  
f i l t h  i s  an  im p o r ta n t  f a c t o r  i n  i t s  p r o p a g a t io n  i s  s t i l l  r e c o g n is e d  -  
f o r  i t  form s a  s u i t a b l e  b r e e d in g - p la c e  o r  n id u s  f o r  th e  germ. The 
fo n s  e t  o r ig o  o f  th e  d i s e a s e  i s  p o l l u t e d  w a t e r .A l l  s e w a g e -p o l lu te d  
w a te r  does not,how e v e r , c o n t a i n  th e  ty p h o id  p o i s o n ; b u t  su c h  w a te r  
i s  more l i k e l y  to  do so  th a n  t h a t  n o t  so  c o n ta m in a te d .T h is  f a c t  
has b e en  r e p e a t e d ly  p ro v ed  i n  w h a te v e r  p l a c e s  a d e q u a te  w a te r  
s u p p l i e s  and e f f i c i e n t  sew erage sy s tem s  have b een  i n t r o d u c e d ,w i t h  a  
v iew  to  making th e  s a n i t a r y  c o n d i t i o n s  a s  i d e a l  a s  p o s s i b l e .
We have a l r e a d y  se e n  t h a t  th e  g e o g ra p h ic a l  d i s t r i b u t i o n  o f  
ty p h o id  f e v e r  i s  w id e ,a n d  t h a t  i t  p r e v a i l s  i n  a l l  c o u n t r i e s  and 
i n  ev e ry  c lim e  e b e in g ,h o w e v e r , e s p e c i a l l y  p r e v a l e n t  i n  te m p e ra te  
z o n e s .
I t  i s  now a  m a t t e r  o f  a b s o l u t e  c e r t a i n t y  t h a t  th e  c au se  o f  
ty p h o id  f e v e r  i s  th e  s p e c i f i c  InAcro-organ ism  known a s  th e  
BACILLUS TYPHOSUS o r BACILLUS TYPHI ABDOMINAL I S .  We owe t o  E b e r th  
( B r i t .M e d . J o u r . ,Nov.26 ,1881  ;Virchow*s A rch . ,B d .8 1 ,8 3 )  th e  f i r s t  
d e f i n i t e  id e a s  r e g a r d in g  i t s  c h a r a c t e r i s t i c s  .E x a m in in g ,-  by means 
o f  s e c t i o n s  c l a r i f i e d  by a c e t i c  a c i d , -  th e  s p l e e n , t h e  lymph n o d e s ,  
P e y e r fs p a t c h e s , t h e  l i v e r , t h e  k id n e y s ,a n d  th e  lu n g s  i n  23 ty p h o id  
f e v e r  c a s e s ,  he found i n  th e  lymph nodes c l u s t e r s  o f  m icro -o rgan ism s*  
L a t e r , b y  s t a i n i n g  w i th  m e t h y l - v i o l e t , h e  d e m o n s tra te d  th e  p re s e n c e  o f  
germs i n  s c r a p in g s  from  th e  s p l e e n  and lymph nodes o f  th e  same 
c l a s s  o f  p a t i e n t s  .B eing  u n a b le  to  f i n d  any su c h  m ic ro bes  i n  o th e r  
d i s e a s e s , -  even when c o m p l ic a te d  w i th  i n t e s t i n a l  l e s i o n s , -  he 
c la im ed  a  s p e c i f i c  r e l a t i o n  t o  ty p h o id  f e v e r  f o r  th e  b a c i l l u s  he 
had th u s  d i s c o v e r e d .  P h o to m ic ro g ra p h s , ta k e n  by Koch a t  th e  same 
tim e and in d e p e n d e n t ly  o f  E b e r t h ,  showed t h a t  he had o b se rv ed  t h i s  
same b a c i l l u s  i n  th e  l i v e r , s p l e e n ,a n d  k id n e y s  i n  c a s e s  o f  ty p h o id  
f e v e r  .The d is c o v e ry  o f  E b e r th  was a l s o  con firm ed  by Meyer in
Germany,and by C oa tes^and  Crooke i n  our own c o u n t r y .  A v a lu a b le  
c o n t r i b u t i o n  t o  th e  s tu d y  o f  E b e r th * s  b a c i l l u s  was made by G affky ,
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w h o ,in  1 8 8 4 , f i r s t  o b ta in e d  i t  i n  p u re  c u l t u r e  i n  g e l a t i n , a s  w e l l  a s  
on v a r io u s  o t h e r  c u l t u r e  m e d ia . G a f fk y ,m oreover,m ade a  co m p le te  
s tu d y  o f  th e  m ic r o - o r g a n i s m , in  w hich  he rev ie w ed  i t s  c h a r a c t e r s  o f  
m orpho logy , d i s t r i b u t i o n  i n  th e  b o d y ,a n d  e x p e r im e n ta l  r e a c t i o n s  i n  
an im a ls .H e  w a s , h o w e v e r ,u n a b le  to  p ro ve  i t s  p a th o g e n ic  n a t u r e .  
S ubsequen t B e se a rc h  has d e t e c t e d  few e r r o r s  i n  G a f fk y fs o b s e r v a t i o n s ,  
b u t  has g e n e r a l l y  co n firm ed  t h e m S t i l l ,many f a c t s  have b e en  added  i n  
r e g a r d  to  the i d e n t i f i c a t i o n , b i o l o g y , a n d  p a th o g e n ic  p r o p e r t i e s  o f  
t h i s  b a c i l l u s .O n e  o f  th e  m ost s t r i k i n g  f e a t u r e s  o f  i t s  su b s e q u e n t  
h i s t o r y  i s  th e  a t t e m p t  m ade,by Roux and  R o d e t , t o  i d e n t i f y  th e  c o lo n  
b a c i l l u s  and t h a t  o f  E b e r t h  -  an  atteing>$ w h ich  aim ed a t  n o th in g  
l e s s  th a n  to  ro b  th e  b a c i l l u s  ty p h o su s  o f  a l l  s p e c i f i c  c h a r a c t e r ,  
and tEfe r e - e s t a b l i s h  fcn a  b i o l o g i c a l  b a s i s  th e  t h e o r i e s  o f  M urchison ' 
The d o c t r i n e , s o  a b ly  d e fen d ed  by M urch ison  and  h i s  f o l l o w e r s , t h a t  
th e  s p e c i f i c  c a u se  o f  th e  d i s e a s e  may be g e n e r a t e d  de novo in  
sewage w i th o u t  th e  p re s e n c e  o f  ty p h p id  e x c r e t a , i s  no l o n g e r  t e n a b l e .  
There  i s  no p r o o f  w h a tev e r  t h a t  typl^pid  f e v e r  c a n , i n  th e  a b sen c e  o f t iu  
s p e c i f i c  p a th o g e n ic  b a c i l l u s  o f  E b e r th ,b e  p ro d u ce d  by th e  p r o d u c t s  o f  
decay o r  d e c o m p o s i t io n ,b y  t a i n t e d  f o o d ,o r  by th e  a c t i o n  o f  o th e r  
b a c t e r i a ; n o r  i s  t h e r e  any re a s o n  to  b e l i e v e  t h a t  ty p h o id  b a c i l l i  can 
o r i g i n a t e  from  o t h e r  m ic r o - o r g a n is m s .
M orphology .
The b a c i l l u s  ty p h o su s  o c c u rs  i n  th e  fo rm  o f  v e ry  m o t i l e ,  
s l e n d e r  ro d s  1 to  3 mm.long by 0 . 5  t o  0 .8  m m .th ick ,so m e tim es  grow ing 
ou t i n t o  f i l a m e n t s .T h e  s i z e  o f  th e  ro d s  v a r i e s  c o n s id e r a b ly  i n  s p e c ­
imens o b ta in e d  from  v a r io u s  s o u rc e s .T h e  b a c i l l i  from  a g a r  c u l t u r e s ,  
grown a t  b lo o d  t e m p e r a tu r e , and from  th e  t i s s u e s  o f  a n im a ls  and 
human b e in g s  a p p e a r  s m a l l e r  i n  a l l  d im en sio n s  th a n  when grown on 
g e l a t i n  and  p o t a t o ;  on w h ich  m e d i a , e s p e c i a l l y  a t  low  t e m p e r a tu r e s ,  
th e y  f r e q u e n t l y  ta k e  th e  form  o f  lo n g  th r e a d s .T h e  s i n g l e  ro d s  a r e  
s t r a i g h t , r e g u l a r  i n  < p u t l in e ,a n d  w i th  b l u n t , b u t  r o u n d e d , e x t r e m i t i e s .
In  s t a i n e d  specim en  from  c u l t u r e s  j the jr  a r e  o f t e n  s l i g h t l y  c u rv e d .
The b a c i l l i  from  o ld  c u l t u r e s  a l s o  o f t e n  a p p e a r  somewhat i r r e g u l a r  
i n  shape .T h ey  a r e  r e a d i l y  s t a i n e d  w i th  a l l  th e  common a n i l i n e  d y e s ;  
b u t  th ey  e a s i l y  p a r t  w i th  t h e i r  c o lo u r  when t r e a t e d  w i t h  d e c o l o u r i s ­
in g  a g e n ts  -  e . g . , t h e  io d in e  s o l u t i o n  o f  Gram.They a r e  somewhat more 
d i f f i c u l t  t o  s t a i n  th a n  m ost b a c t e r i a j b u t  t h e r e  i s  no c o n s ta n t  
d i f f e r e n c e  be tw een  them and o t h e r  germs i n  t h i s  r e s p e c t . R e f r a c t i v e  
g r a n u le s  a r e  n o t  i n f r e q u e n t l y  se e n  a t  th e  p o le s  o f  th e  b a c i l l i  -  
e s p e c i a l l y  on p o t a t o  c u l t u r e s .T h e s e  a r e  r e a d i l y  and i n t e n s e l y  
s t a i n e d  by a n i l i n e  d y e s .T h e re  may a l s o  be v a c u o l e s , s i t u a t e d  a t  th e  
p o le s  o r  c e n t r a l l y  o r  a lo n g  th e  s i d e s  o f  th e  ro d s ,w h ic h  may rem ain  
u n s ta in e d .T h e s e  a p p e a ra n c e s  a r e  no£ due to  s p o r e - f o r m a t i o n ,b u t  to  
r e t r o g r e s s i v e  changes -  f o r  th e  c u l t u r e s  i n  q u e s t io n  have l e s s  power 
o f  r e s i s t a n c e  th a n  th o s e  o f  th e  u s u a l  ty p e .  A l th o u g h  G affky and  o th e re  
announced th e  d i s c o v e r y  o f  s p o r e - f o r m a t io n , s u b s e q u e n t  i n v e s t i g a t i o n  
has  n o t  s u b s t a n t i a t e d  t h e i r  c la im .T h e  e x i s t e n c e  o f  s p o re s  has a g a in  
been  a s s e r t e d  by A lm quis t.E rom  h i s  d e s c r i p t i o n , t h e y  would a p p e a r  
to  be q u i t e  d i f f e r e n t  from  tbrue endogenous s p o r e s ; b u t , i n  r e g a r d  to  
t h e i r  power o f  r e s i s t a n c e , no e x p e r im e n ts  were d e t a i l e d .T h e  movements 
o f  the  b a c i l l i  m^y be d e s c r i b e d , i n  th e  case  o f  th e  s m a l l e r  i n d i v i d u ­
a l s , a s  r a p i d l y  sw in g ing  and tu m b lin g  i n  c h a r a c t e r  -  th e  l a r g e r  
b a c i l l i  p r o g r e s s in g  i n  a  more s e r p e n t i n e  m anner,w h ich  i s  moab 
p ro n o u n c e d ,b u t  s l o w e r , i n  th e  l o n g e r  th re a d s .T h e y  p r o p e l  th em se lv e s  
by means o f  some t e n  o r  e ig h t e e n  f l a g e l l a , w h i c h  a r e  d i s t r i b u t e d  over 
th e  e n t i r e  s u r f a c e  o f  th e  c e l l .T h e s e  a p p e a r  a s  s l e n d e r  s in u o u s  t h r e a ­
d s ,  from  t h r e e  t o  f i v e  t im e s  a s  lo n g  a s  th e  b a c i l l i . L o e f f l e r * s  s t a i n ,
-  c o n s i s t i n g  o f  a  s o l u t i o n  o f  t a n n i n  and f e r r o u s  s u lp h a te  a s  a  morda­
n t ,  to  which i s  added a  c e r t a i n  p r o p o r t i o n  o f  a  o n e - p e r - c e n t . s o l u t i o n  
o f  sodium  h y d ra te  w i th  f u c h s in  o r  m e t h y l - v i o l e t , -  shows up t h e i r  
a p p e a ra n c e s  q u i t e  s a t i s f a c t o r i l y .
^ ^ T h e ^ b a o i l i u s  ty p h o su s  grows f e a d i l y  i n  a  7 f £ i e ^ n ? f  °g+t u r e  
m edia a t« room  t e m p e r a tu r e " ;v e ry  s c a n t i l y  from  9* t o  15 ° * ’^  “  t  
a b u n d a n t ly  a t  3 T C .(b d d y  te m p e ra tu re )  . I t £  ^e^ l 0^ ?  ne c e ss S ry  to  i t s  
42*C. The p re s e n c e  o f  oxygen i s  advan1 r ’t  u roducir ig  l i q u e f a c t i o n  . 
e x i a t e n c e . l t  grows r e a d i l y  i n  g e l a t i n  w i t ■d e v e lo p m e n t ,h a v e  a
somewhat1 c h a r a c t e r ! s t i c  S p e a r a A c e ^ L y  a r e  t r a n s p a r e n t , i r i d e s c e n t ,
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and have &n i r r e g u l a r  o u t l i n e ,w h i c h  i s  compared t o  t h a t  <ff a  g rap e  
l e a f .D e e p  c o lo n ie s  a r e  s p h e r o i d a l  and  o f  a  y e l l o w i s h  c o l o u r , g r a d u a l l v  
chang ing  t o  h r  own. C u l tu r e s  i n  b o u i l l o n  g iv e  i t  a  u n i fo rm  c loudy  
a p p ea ra n c e  .No p e l l i c l e  i s  form ed on th e  s u r f a c e .  On p o t a t o  th e  
a p p e a ra n c e s  o f  th e  growthsute v a r i a b l e , a c c o r d i n g  a s  th e  r e a c t i o n  o f  
t h a t  v e g e ta b le  i s  a l k a l i n e  o r  a c id .T h e  a p p e a ra n c e  &s d e s c r ib e d  by 
G affky may be c o n s id e r e d  a s  t y p i c a l . T h i s  c o n s i s t s  o f  an  " i n v i s i b l e  
g ro w th 11 c o v e r in g  th e  e n t i r e  s u r f a c e  and c a u s in g  a  sm ooth and 
g l i s t e n i n g  a p p e a ra n c e .A t  t im e s  th e  g row th  i s  more l u x u r i a n t  and o f  
a  y e l l o w i s h  o r  b ro w n ish  c o lo u r , r e s e m b l in g  an  o r d i n a r y , c u l t u r e  o f  
th e  c o lo n  b a c i l l u s . T h e  b a c i l l u s  ty p h o su s  grows f e e b l y , o r  n o t  a t  a l l ,  
i n  s o l u t i o n s  c o n ta in in g  a s p a r a g i n . l t  does n o t  p ro d u ce  in d o l  in  s o l u t ­
io n s  o f  p e p to n e ,o r  i n  b o u i l l o n ; n o r  does i t  c au se  f e r m e n ta t i o n  o f  
g r a p e ,milkfcor c a n e  s u g a r . I t  c au se s  th e  fo rm a t io n  o f  a c i d  from  g rap e  
s u g a r ,b u t  no g a s . I t  grows r e a d i l y  i n  m i lk ,p r o d u c in g  a  s l i g h t l y  a c i d  
r e a c t i o n j b u t  i t  does n o t  cau se  c o a g u l a t i o n . l t  t u r n s  s i* o h £ ly  a l k a l i n -  
e m edia  w hich  do n o t  c o n ta in  s u g a r . I n  r e g a r d  to  i t s  power o f  r e d u c t ­
io n  |o b s e r v a t i o n s  v a ry .A c c o rd in g  to  Germano and M a u rea ,o n ly  a  s l i g h t  
r e d u c t i o n  o f  in d ig o  s u l p h a te  of* sodium  ta k e s  p l a c e  r e g u l a r l y  i n  th e  
c ase  o f  a g a r  s t a b - c u l t u r e s ;w hereas t h e  v a s t  majority;- o f  th e  c o lo n  
group  a r e  p o w e rfu l  r e d u c in g  a g e n t s  .L o e s e n e r  s t a t e s  t h a t  t h e r e  i s  
on ly  a  s l i g h t  d i f f e r e n c e  i n  t h i s  r e s p e c t . N i t r a t e s  a r e  red u c ed  to  
n i t r i t e s , a n d  s u l p h a te  o f  h yd ro :gen i s  e v o lv e d ;b u t  l e s s  e n e r g e t i c a l l y  
th a n  i n  th e  c a se  o f  o t h e r  b a c te r ia .H u g o n n e n g  and Doyen found  t h a t  
b o th  th e  ty p h o id  and  th e  c o lo n  b a c i l l i  s e t  f r e e  n i t r o g e n  i n  p e p to n e  
s o l u t i o n s  c o n ta in in g  1 . 5  p e r  c e n t . o f  sodium  o r  p o ta s s iu m  n i t r a t e .
They a r e  v e ry  s i m i l a r  i n  t h i s  r e s p e c t , i n  b o th  th e  d eg ree  and r a p i d i t y  
o f  th e  r e a c t io n .H o  p igm ent i s  form ed by th e  b a c i l l u s  ty p h o s u s .
When f i l t e r e d  o f  l i v i n g i i a c t e r i a , t h e  c u l t u r e s  p ro d u ce  marked symptoms 
o f  p p l s o n in g  i n  a n im a l3 ;a n d  t h i s  i s  due to  th e  t o x in s  w hich  th e y  
c o n ta in .
P a t h o g e n e s i s .
The ty p h o id  b a c i l l u s  i s  found  i n  b o th  s o i l  and w a t e r ; b u t  
on ly  when th e s e  a r e  p o l l u t e d  by th e  d i s c h a r g e s  from  ty p h o id  p a t i e n t s .  
L o e s e n e r  c la im s  to  have d i s c o v e re d  i n  f i v e  i n s t a n c e s  ty p h o id  b a c i l l i  
in  s o i l , t i s s u e s , and f a e c e s  i n  w h ich  t h e r e  had been  no s u s p i c i o n  of 
t h e i r  p re s e n c e .T h e y  have n e v e r  been  d e m o n s tra te d  i n  th e  h e a l th y  body . 
D uring  th e  co u rse  o f  ty p h o id  f e v e r ,  h o w e v e r , th e y  a r e  w id e ly  d i s t r i b ­
u t e d  th ro u g h o u t  th e  b o d y ,a s  w e l l  a s  i n  th e  e x c r e t a . C u l t u r e s  a r e  
o b ta in e d  w i t h  g r e a t  c e r t a i n t y  from  th e  s p l e e n  and lymph nodes o f  th e  
m e s e n t e r y , i n  w hich  th e  b a c i l l i  a r e  found  s c a t t e r e d  a b o u t  i n  l i t t l e  
c l u s t e r s . T h i s  a rra n g em e n t i n  s c a t t e r e d  c l u s t e r s  i s  c h a r a c t e r i s t i c ;  
a n d ,a s  a  r u l e , i t  i s  o n ly  i n  th e  w a l l s  o f  th e  i n t e s t i n e  t h a t  th ey  
a r e  o b se rv ed  s i n g l y  o r  i n  l o o s e  c h a in s  f o l lo w in g  th e  c o u rse  o f  th e  
ly m p h a t ic  v e s s e l s .T h e r e  can be no q u e s t i o n  t h a t  th e  g ro ups  o f  b a c i l l i  
a r e  form ed d u r in g  l i f e . T h e  p r o o f  o f  t h i s , a c c o r d i n g  t3® l l f lg g e  and 
o t h e r s , c o n s d s t s  i n  ev id e n ce  o f  r e t r o g r e s s i v e  changes i n  th e  ro d s  -  
as  shown by a  p o o r  r e a c t i o n  to  s t a i n s .O n  th e  o t h e r  h a n d , th e r e  i s  a  
p o s s i b i l i t y  t h a t  th e  b a c i l l i  p r o l i f e r a t e  a l s o  a f t e r  d e a th .T h i s  
d i s t r i b u t i o n  i n  th e  t i s s u e s , a l t h o u g h  c h a r a c t e r i s t i c , i s  n o t  p e c u l i a r  
to  th e  ty p h o id  b a c i l l u s , f o r  th e  c o lo n  o rg an ism  may be found  s i m i l a r l y  
g rouped .T he  ty p h o id  b a c i l l i  show a  p r e f e r e n c e  f o r  th e  ly m p h a t ic  
sy s tem  -  ch o o sin g  f i r s t  th e  s o l i t a r y  and agxninated g la n d s  o f  th e  
i n t e s t i n e , t h e n  th e  m e s e n te r i c  lymph n o d e s ,a n d  l a s t l y  th e  s p l e e n .
The l i v e r  and k id n ey s  a r e  in v ad ed  to  a  l e s s  e x te n t .Q u in c k e  and 
S tu h le n  say  th e y  can  a lm o s t  a lw ays be found  in  th e  marrowmof th e  
bo nes .T he  d i s t r i b u t i o n  o f  th e  b a c i l l i  i n  th e  body can  o n ly  be e x p l a i n ­
ed by th e  th e o ry  t h a t  th e y  e n t e r  th e  g e n e r a l  c i r c u l a t i o n . T h i s  th e o ry  
has  a l s o  been  co n firm ed  by th e  d i r e c t  e x a m in a t io n  o f  th e  b lo o d .  
A lth o u g h  G a f fk y , la n o w s k i ,G ra w i tz ,a n d  o t h e r s  have n o t  b een  s u c c e s s f u l  
i n  su c h  e x a m in a t io n s , -  b e in g  p e rh a p s  d e c e iv e d  by c o n ta m in a t io n s  w i th  
o th e r  b a c i l l i , -  many p o s i t i v e  r e s u l t s  can be c i t e d . S t e r n  ob se rv ed  
th e  b a c i l l u s  ty pho sus  i n  3 ou t o f  6 c a s e s ; t w i c e  i n  th e  b lo o d  from  
th e  ro s e  s p o t s ; a n d  once i n  t h a t  from  a  v e in .B a n t i  su c ce ed e d  i n  1 ou t  
o f  2 c a s e s .H e u h a u s , i n  b lo o d  from  ro s e  s p o t s , o b t a i n e d  c u l t u r e s  i n  9 
ou t o f  15  c a s e s  e x am in e d .P ra en k e l  and Simmonds i n  6 c a s e s  found  th e  
b a c i l l u s  o n c e .T h ie rm ic h ,e x a m in in g  th e  b lo o d  o f  7 c a s e s ,d ra w n  b o th  
from  v e in s  and r o s e  s p o t s , o b t a i n e d  a  g row th  o f  ty p h o id  b a c i l l i  t h r e e  
t im es  from  th e  e r u p t i o n  and once from  a  v e i n . I n  41 c a s e s ,h e  examined
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"blood ta k e n  from  a  v e in  w i th  e l a b o r a t e  a n t i s e p t i c  p r e c a u t i o n s , a n d  
in  9 c a s e s  he o b ta in e d  a  g ro w th  o f  ty p h o id  b a c i l l i . B y  a  s i m i l a r  
method o f  v e in  p u n c tu r e ,a n d  u s in g  a  s m a l l e r  q u a n t i t y  o f  b lo o d ,
James and T u t t l e  su c c e e d e d  t h r e e  t im e s  i n  38 c a s e s .  The b lo o d  
s t re a m  m ay ,o f  c o u r s e , c a r r y  th e  b a c i l l i  to  a l l  p a r t s  o f  th e  body, 
and th e y  may be d e p o s i t e d  i n  th e  c e n t r a l  ne rv o u s  system .C urschm ann 
has r e p o r t e d  on a  c a se  in  w hich  he found  them i n  th e  w h i te  s u b s t a n ­
ce o f  th e  s p i n a l  co rd  -  d i s t r i b u t e d  f o r  th e  most p a r t  s i n g l y , r a t h e r  
th a n  i n  g ro u p s .T h e  case  p r e s e n t e d  symptoms re s e m b l in g  th o s e  o f  
S indfydJi |>as&3J3»si8,and th e  s p i n a l  c o rd  showed o n ly  u n im p o r ta n t  h i s  to  
- l o g i c a l  c h a n g e s .T h a t  th e  ty p h o id  b a c i l l i  c a n  a l s o  p a s s  from  th e  
m a te rn a l  c i r c u l a t i o n  to  th e  f o e t u s  has  b e en  shown by N e u h a u s ,E b e r th ,  
E ra e n k e l  and K i d e r l e n ,H i ld e b r a n d t , a n d  o t h e r s . I n  e x p e r im e n ts  upon 
a n im a l s , E r a s c a n i  was r e g u l a r l y  a b le  to  d e m o n s tra te  th e  b a c i l l i  i n  
th e  f o e t u s .  B a c t e r i o l o g i s t s  have f r e q u e n t l y  d e m o n s tra te d  the  
p re s e n c e  o f  th e  b a c i l l i  i n  th e  f a e c e s  o f  ty p h o id  p a t i e n t s . l t  i s  
p ro b a b le  t h a t  th e y  a r e  n o t  e v e n ly  d i s t r i b u t e d  th ro u g h  th e  f a e c e s ,  
and t h a t  th e y  a re  m ost abun dan t during'; th e  p e r i o d  o f  a c t i v e  
i n t e s t i n a l  u l c e r a t i o n .T h e  f a i l u r e  to  d e m o n s tra te  t h e i r  p r e s e n c e  a t  
any g iv e n  tim e  i n  th e  d i s e a s e  c a n n o t  be c o n s id e r e d  p r o o f  p o s i t i v e  
o f  t h e i r  a b sen c e .T h e  i d e n t i f i c a t i o n  o f  th e  ty p h o id  b a c i l l u s  i n  
f a e c e s  i s  d i f f i c u l t  a t  th e  b e s t , a n d  i n  th e  m u l t i tu d e  o f  o t h e r  
s i m i l a r  b a c t e r i a  i t  may e a s i l y  e sc a p e  d e t e c t i o n .  I t  i s  v e ry  o f t e n  
p r e s e n t  i n  jthe  u r i n e  a l s o , a p p e a r i n g  p ro b a b ly  somewhat l a t e r  th a n  
i n  th e  f a e c e s  .Neumann o b ta in e d  ty p h o id  b a c i l l i  i n  c u l t u r e s  from  th e  
u r i n e  i n  11 o u t  o f  48 c a s e s , a n d  once a s  e a r l y  a s  th e  t h i r d  day . 
S l i g h t  changes i n  th e  k id n e y s  a lw ays ta k e  p la c e  i n  th e  c o u rse  o f  
ty p h o id  f e v e r , a n d  th e y  may som etim es be o f  a  s e r i o u s  n a tu r e .T h e  
b a c i l l i  do n o t  o f t e n  a p p e a r  i n  th e  s w e a t ,b u t  G e i s s l e r  c la im s  t o  ha ­
ve found  them t h e r e  on one o c c a s io n .T h e  a s s e r t i o n  made by S i c c a r d ,  
t h a t  th e y  may be p r e s e n t  i n  t h e  e x p i r e d  b r e a t h , i s  im p ro b a b le .  The 
d i s c o v e r y ,b y  L u e a t e l l o , o f  ty p h o id  b a c i l l i  i n  s a l i v a  and  i n  th e  
mucous membrane o f  th e  l a r y n x ,h a s  n o t  been  c o n f i r m e d . I n  19 o u t  o f  22 
c a se s  C h ia r i  found  th e  b a c i l l i  i n  th e  g a l l - b la d d e r .H o w  th e y  e f f e c t  
e n t r a n c e  t o  t h a t  v i s c u s  has  n o t  y e t  been  s a t i s f a c t o r i l y  e x p la in e d .  
T is s u e s  im m ed ia te ly  s u r ro u n d in g  th e  g rou ps  o f  b a c i l l i  a p p e a r  to  
un dergo  no h i s t o l o g i c a l  changes.M any c a s e s  have been  r e p o r te d ,h o w e v ­
e r ,  i n  w hich  ty p h o id  b a c i l l i  have a c t e d  a s  th e  e x c i t a n t s  o f  inflamm­
a t i o n  and s u p p u r a t io n ;a n d  t h e i r  power i n  t h i s  r e s p e c t  has been  
p ro v ed  by e x p e r im e n ts  on a n im a ls .E r a e n k e l  has r e p o r t e d  an e n c a p su le d  
fo c u s  o f  pus i n  th e  p e ri to n eu m .W eich se lb au m  saw a  c ase  o f  g e n e r a l  
p e r i t o n i t i s  f o l lo w in g  r u p t u r e  o f  t h e  sp leen .M any  have r e p o r t e d  
s u p p u r a t iv e  p r o c e s s e s  c o n n e c te d  w i t h  th e  bones -  e . g . , p e r i o s t i t i s  
and  o s t e o m y e l i t i s .T y p h o id  b a c i l l i  have a l s o  been  o b t a i n e d , i n  p u re  
c u l t u r e , i n  c a s e s  o f  s u p p u r a t iv e  m e n i n g i t i s .E l d g g e , i n  v iew  o f  th e  
p o s s i b i l i t y  t h a t  o t h e r  b a c t e r i a , a f t e r  h av in g  a s s i s t e d  i n  th e  p r o ­
d u c t io n  o f  th e s e  l e s i o n s ,h a v e  d is a p p e a re d  from  th e  f i e l d , b e l i e v e s  
t h a t  t h e r e  i s  no r e a s o n  f o r  assum ing a  s p e c i f i c  ty p h o id  fo rm  o f  
in f la m m a tio n .
I d e n t i f i c a t i o n .
The im p o rtan c e  of th e  r e c o g n i t i o n  o f  th e  ty p h o id  b a c i l l u s  
i s  commensurate w i th  th e  d i f f i c u l t y  a r i s i n g .B e f o r e  th e  p u b l i c a t i o n  
o f  G a ffk y ’s r e s e a r c h e s , i n  1 8 8 4 ,m ic r o s c o p ic a l  a p p e a ra n c e s  and 
c e r t a i n  s t a i n i n g  p e c u l i a r i t i e s  were depended  upon f o r  i t s  d e t e c t i o n .  
S ince  t h a t  tim e  improved methods o f  s tu d y  and many im p o r ta n t  
d i s c o v e r i e s  have shown t h a t  th e  m orphology and s t a i n i n g  p r o p e r t i e s  
o f  t h i s  b a c i l l u s  a r e  n o t  s u f f i c i e n t  to  i d e n t i f y  i t r i n d e e d , t h e y  a r e  
now known to  be o f  c o m p a ra t iv e ly  s l i g h t  i m p o r t a n c e .B r i e g e r , i n  1884, 
E m m erich ,in  1 8 8 5 ,and E s c h e r i c h , i n  1 8 8 6 ,d is c o v e r e d  i n  human f a e c e s  
c e r t a i n  m ic ro -o rg an ism s  w h ic h ,a l th o u g h  g iv e n  d i f f e r e n t  names by t h e i  
- r  d i s c o v e r e r s ,w e r e  p ro b a b ly  i d e n t i c a l , o r  a t  l e a s t  v a r i a t i o n s  o f ,  
one s p e c ie s .T h e  name g iv en  by E s c h e r i c h  to  th e  o rgan ism  i s o l a t e d  
by h im ,B ac te r iu m  c o l i  commume, has been  r e t a i n e d  i n  s l i g h t l y  
a l t e r e d  fo rm  -  v i z . ,B a c i l l u s  c o l i  communis o r  co lo n  b a c i l l u s . T h e  
s tu d y  o f  t h i s  m ic ro -o rg a n ism  by d i f f e r e n t  b a c t e r i o l o g i s t s  seems to  
show t h a t  th e  te rm  co lo n  b a c i l l u s  a p p l i e s  t o  a  s p e c i e s  w hich  
com prises  many v a r i e t i e s  o f  s i m i l a r  b a c i l l i , b u t  w hich a r e  d i s t i n g u ­
i s h e d  from  each  o th e r  by s l i g h t  b i o l o g i c a l  and m ic r o s c o p ic a l  
d i f f e r e n c e s  . I n  g e n e r a l ,  th e  co lon  b a c i l l i  resemb3-6 c l o s e l y  th e  
ty p h o id  b a c i l l u s  i n  f o r m , s i z e , s t a i n i n g  p r o p e r t i e s , b i o l o g i c a l
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c h a r a c t e r i s t i c s , and p a th o g e n ic  e f f e c t s  i n  some o f  th e  lo w e r  a n im a ls .  
The d i s t r i b u t i o n  and  a rra n g e m e n t  o f  th e s e  b a c i l l i  i n  th e  t i s s u e s  
a r e  p r a c t i c a l l y  th e  same a s  i n  th e  case  o f  th e  ty p h o id  b a c i l l u s .
They a r e  found  constan tly  i n  th e  i n t e s t i n a l  c a n a l  and f a e c e s  o f  
human beinegs,and a l s o  i n  t l io se  o f  m a n y , i f  n o t  a l l , o f  th e  lo w e r  
a n im a ls .T h e  p r o b le m , th e n ,w h ic h  has  o c cu p ied  th e  minds o f  b a c t e r i o l ­
o g i s t s  has  been  to  f i n d  a  s u re  and  r a p id  method o f  d i s t i n g u i s h i n g  
the  b a c i l l u s  ty p h o su s  from  th e  d i f f e r e n t  v a r i e t i e s  o f  th e  co lo n  
b a c i l l i , a n d  s u c h  o t h e r  b a c t e r i a  a s  i n  any  way re sem b le  i t . T h e  s l i g ­
h t  d i f f e r e n c e  i n  s i z e  may be d i s r e g a r d e d  a s  i t  i s  n o t  c o n s t a n t , a n d  
p r a c t i c a l l y  n o t  a p p r e c i a b le .T h e  d i s t i n g u i s h i n g  f e a t u r e s  w hich  may be 
r e l i e d  upon to  i d e n t i f y  th e  ty p h o id  b a c i l l u s  a r e  th e  f o l lo w in g :  (1) 
They a r e  s l e n d e r  b a c i l l i  w h ich  grow i n  g e l a t i n  w i th o u t  p ro d u c in g  
l i q u e f a c t i o n , a n d  p r e s e n t  somewhat c h a r a c t e r i s t i c  a p p e a ra n c e s  i n  
young c o lo n ie s  upon th e  su rfa ce .W h e n  s t a i n e d  th e y  a r e  r e a d i l y  
d e c o lo u r i s e d  by Gram 's m ethod . (2) The ty p h o id  b a c i l l u s  grows l e s s  
r a p i d l y  and l u x u r i a n t l y  upon a l l  c u l t u r e  m edia  th a n  th e  c o lo n  
o rg an ism . (3) I t  r e g u l a r l y  p o s s e s s e s  a  g r e a t e r  number (10 to  18) 
o f  f l a g e l l a  th a n  th e  c o lo n  b a c i l l u s  (4  to  8 ) .  I t  i s  a l s o  more 
a c t i v e l y  m o t i l e . I n d e e d ,e x c e p t  i n  v e ry  r e c e n t  young c u l t u r e s , t h e  c o l ­
on b a c i l l u s  shows v e ry  l i t t l e  and o f t e n  no m o t i l i t y .  (4) The 
grow th  o f  th e  ty p h o id  b a c i l l u s  i s  i n v i s i b l e ,w h i le  t h a t  o f  th e  
c o lo n  o rgan ism  i s  co n sp icu o u s  and  o f  a  d i r t y - y e l l o w  c o l  o u r .T h is  
d i f f e r e n c e , h o w e v e r , i s  n o t  c o n s t a n t , a n d  i s  n o t  r e l i a b l e .A c c o r d i n g  
to  Germano and M a u r e a , i f  th e  s u s p e c te d  b a c i l l u s  be p l a n t e d  on 
o n e - h a l f  o f  a  p o t a t o  and a  known c u l t u r e  o f  th e  ty p h o id  b a c i l l u s  on 
th e  o t h e r , t h e  s l i g h t e s t  e s s e n t i a l  d i f f e r e n c e  be tw een  th e  two g ro w th -  
s p ro v e s  th e  b a c i l l i  t o  be d i f f e r e n t .  (5) The ty p h o id  b a c i l l u s  
does n o t  p roduce  in d o l  i n  p e p to n e  s o l u t i o n s .  (6) I t  does n o t  
c o a g u la te  m i lk .  (7) I t  does n o t  p rodu ce  gABJFin i a c t o s e  o r  g lu c o s e  
b o u i l l o n : t h e  c o lo n  b a c i l l u s  c o a g u la t e s  m ilk  and  p ro d u ce s  gas  and  
in d o l  u n d e r  s i m i l a r  c o n d i t i o n s .  (8 )A n o th e r  d i f f e r e n c g ,e m p h a s i s e d  
by L o e s e n e r , i s  th e  s t r o n g  a c i d  r e a c t i o n  p ro d u ced  in /^ c e r t a in  medium 
by th e  c o lo n  b a c i l l u s . l t  p ro d u ce s  more th a n  tw ice  a s  mct&h a c i d  a s  t h  
-e  ty p h o id  b a c i l l u s  i n  f o r t y - e i g h t  h o u r s .  I t  sh o u ld  be bo rne  in  
mind t h a t  no s i n g l e  one o f  th e  above t e s t s  i s  s u f f i c i e n t  to  
d i s t i n g u i s h  th e  ty p h o id  b a c i l l u s  from a l l  v a r i e t i e s  o f  th e  co lo n  
b a c i l l u s :  i t  i s  on ly  by th e  c o n c u rre n c e  o f  a l l  t h e s e  t e s t s  -  
compared i n  e a c h  i n s t a n c e  w i t h  a  l i k e  t e s t  o f  a  known c u l t u r e  o f  
ty p h o id  b a c i l l i  -  t h a t  a  s u s p e c te d  b a c i l l u s  can be p o s i t i v e l y  
r e c o g n is e d  a s  the  ty p h o id  o rgan ism .T he  r e s u l t s  o f  an im al i n o c u l a t i ­
ons a r e  so v a r i e d , a n d  so  l i t t l e  c h a r a c t e r i s t i c , t h a t  su c h  exp erim ­
e n t s  a r e  p r a c t i c a l l y  u s e l e s s  i n  d e te rm in in g  th e  i d e n t i t y  o f  th e  
ty p h o id  b a c i l l u s .T h e  e x p e r im e n ts  o f  P f e i f f e r  and K o l l e ,  however, 
have d e m o n s tra te d  t h a t  a n im a ls  w h ich  have been  r e n d e r e d  immune to  
ty p h o id  f e v e r  a r e  a s  s u s c e p t i b l e  a s  u s u a l  to  o t h e r  b a c t e r i a  o f  t h i s  
g roup - e . g . , t h e  co lo n  b a c i l l u s .T h e  serum  o f  immunised a n im a ls  -  
som etim es i n  a  dose o f  o n ly  a  few m i l l ig r a m s  -  a c t s  a s  a  p r o t e c t i o n  
a g a i n s t  th e  ty p h o id  b a c i l l i  o n ly ,a n d  n o t  q g a in s t  th e  c o lo n  
o rg an ism ,a n d  v ic e  v e r s a .  I t  i s  d i f f i c u l t  to  i s o l a t e  th e  b a c i l l u s  
ty p h o su s  from  su c h  m ix tu re s  a s  f a e c e s , a s  th e  l a t t e r  c o n ta in  
innum erab le  b a c t e r i a  o f  many v a r i e t i e s  -  some o f  them o f  v e ry  r a p i d  
grow th  and c ap a b le  o f  l i q u e f y i n g  g e l a t i n .  To e f f e c t  t h i s  p u rp o se  
many m ethods have been  d e v ise d .T h e  v a lu e  o f  any su c h  m e th o d ,n e x t  
to  i t s  a c c u r a o y , i s  d e te rm in e d  by i t s  r a p i d i t y  and  s i m p l i c i t y  i n  
p r a c t i c e .M o s t  o f  th e  m ethods th u s  f a r  have f a i l e d  i n  o t h e r  hands 
to  a cc o m p lish  th e  r e s u l t s  c la im ed  f o r  them by th e  i n v e n t o r * .  A 
medium w hich  w i l l  p e rm i t  th e  g ro w th  o f  th e  b a c i l l u s  ty p h o s u s ,w h i le  
p r e v e n t in g  o r  g r e a t l y  r e t a r d i n g  th e  g ro w th  o f  o t h e r  b a c t e r i a , o r  a  
medium i n  w hich  th e  a p p e a ra n c e s  o f  th e  g row th  o f  t h i s  b a c i l l u s  i s  
s u f f i c i e n t l y  c h a r a c t e r i s t i c  to  d i s t i n g u i s h  i t . h a s  b e en  s o u g h t .  The 
a b i l i t y  o f  th e  ty p h o id  b a c i l l u s  to  grew i n  s l i g h t l y  a c i d  m ed ia ,an d  
in  th s  n rf tsence  o f  c e r t a i n  a n t i s e p t i c  a g e n t s ,h a s  been  c h i e f l y
r e l i e d  u p o n .u n f o r t u n a t e l y , one o ac iii-x  ux uuo uuxw*. 6.v « r  
th e  same po w er,and  t h i s  i n  even  g r e a t e r  d e g re e .  Holz 
p r e p a r a t i o n  o f  g e l a t i n  in  p o t a t o - j u i o e . t o  w hich  he added a  m ix tu  
o f  c a r b o l i c  a c id .T h e  r e a c t i o n  o f t h i s  medium was s l i g h t l y  a c i d .  
E i s n e r  r e t a i n e d  th e  s l i g h t l y  a c i d  p o t a t o - g e l a t i n  o f  H o l z , o u t , l
§lafietfifs°£e3Hfe0^ 8 eeroft^cSfi5°a»f8i«fei?dlde-
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w h ile  th e  g row th  o f  a lm o s t  a l l  o t h e r  v a r i e t i e s  -  e s p e c i a l l y  th o se  
p ro d u c in g  l i q u e f a c t i o n  -  was i n h i b i t e d .T h e  g r o e t h  o f  th e  c o lo n  
b a c i l l i  was r a p i d  -  th e  c o lo n i e s  b e in g  s e e n  a t  th e  end o f  tw e n ty -  
f o u r  h o u rs .O n  th e  o t h e r  h a n d , th e  ty p h o id  b a c i l l i  grew s lo w ly  -  so  
t h a t  th e  c o lo n ie s  were s c a r c e l y  v i s i b l e  a t  th e  end o f  f o r t y - e i g h t  
h o u r s j b u t , a t  th e  end o f  f o r t y - e i g h t  h o u r s , t h e y  c o u ld  be e a s i l y  
d i s t i n g u i s h e d  by t h e i r  s i z e  and c o lo u r  from  th o s e  o f  th e  c o lo n  
b a c i l l i . P r o p e r l y  c a r r i e d  o u t , t h i s  method has  y i e l d e d  f a i r l y  
u n i fo rm  r e s u l t s . A  p l a t e , i n  w hich  th e  c o lo n i e s  a r e  few and w id e ly  
s e p a r a t e d , o f f e r s  th e  b e s t  c o n d i t i o n s  f o r  a  c h a r a c t e r i s t i c  g ro w th .  
When th e  co lm n ies  a r e  t h i c k l y  so w n ,th e  developm ent o f  a l l  i s  
r e s t r i c t e d , a n d  th e  d i s t i n g u i s h i n g  f e a t u r e s  do n o t  a p p e a r .U s in g  
321snerfs m e t h o d ,S t e r l i n g  su c ce ed e d  i n  i s o l a t i n g  th e  b a c i l l u s  
typBuosus i n  60 p e r  c e n t . o f  th e  c a s e s  exam ined.He c o n s id e r s  i t  a  
d e c id e d  im provem ent upon p r e v io u s  m e th o d s . B ut th e  f a i l u r e  to? 
d e m o n s tra te  th e  p re s e n c e  o f  ty p h o id  b a c i l l i  does n o t  e x c lu d e  th e  
p o s s i b i l i t y  o f  t h e i r  p r e s e n c e .D ia g n o s i s  depends upon a  p o s i t i v e  
r e s u l t . A  n e g a t iv e  r e s u l t  i s  o f  l i t t l e  v a lu e .  L o e s e n e r  o f t e n  
su cceed ed  i n  i s o l a t i n g  th e  ty p h o id  b a c i l l u s  from  th e  f a e c e s  by th e  
u se  o f  s im p le  g e l a t i n , t o  w hich  he a d d e d .05 p e r  c e n t . o f  c a r b o l i c  
a c i d . A f t e r  th e  developm ent o f  th e  c o lo n i e s ,h e  t r a n s p l a n t e d  i n t o  
g lu c o s e - a g a r  a  c o n s id e r a b le  number o f  th e  s m a l l e r  ones w h ich  seemed 
itao fed l i k e l y  to  be ty p h o id  b a c i l l i . H e  th e n  s u b j e c t e d  to  f u r t h e r  
e x a m in a t io n  o n ly  th e  c u l t u r e s  i n  w hich  t h e r e  was no f o rm a t io n  o f  
g a s .T h e  tim e r e q u i r e d  f o r  th e  p r a c t i c e  o f  th e s e  m ethods makes them 
u n s u i t a b l e  f o r  g e n e r a l  p u r p o s e s .  F u r th e r m o re , th e  a b o v e-m en tio n ed  
by no means e x h a u s t  th e  l i s t  o f  m ethods from  tim e  t o  tim e  d e v is e d .  
The c o lo u re d  m edia  o f  Robin and  Ramond,and th o s e  c o n ta in in g  u r i n e ,  
a r e  w e l l  spoken o f  by many b a c t e r i o l o g i s t s .  The i n t e r e s t i n g  experim ­
e n t s  o f  K l i e , a l s o , -  w i t h  m edia c o n ta in in g  d i f f e r e n t  p e r c e n ta g e s  o f  
g e l a t i n , -  d e se rv e  m e n t io n .  By th e  use  o f  a  medium c o n ta in in g  3 .3  
p e r  c e n t . o f  g e l a t i n  a t  18* to  l 9 * C . ,h e  o b t a i n e d , a f t e r  from  tw e n ty -  
f o u r  to  t h i r t y - s i x  h o u r s , a  f a i r l y  c o n s t a n t  type  o f  c o lo n i e s  o f  b o th  
ty p h o id  and  co lo n  b a c i l l i . T h e  d i f f e r e n c e s , how ever,w ere  n o t  s u f f i c i e ­
n t l y  s t r i k i n g  a s  p o s i t i v e l y  to  d i s t i n g u i s h  them . These m ethods, 
a l th o u g h  most o f  them a r e  o f  l i t t l e  u se  i n  p r a c t i c e , c o n ta in  many 
s u g g e s t io n s  and h i n t s ; a n d  th ey  have c o n t r i b u t e d  m a t e r i a l l y  t o  th e  
s tu d y  o f  th e  s u b j e c t .  HiS3 has d e v is e d  a  method w hich  a c c o m p lish e s  
th e  i s o l a t i o n  and i d e n t i f i c a t i o n  o f  th e  b a c i l l u s  ty p h o su s  from  
f a e c e s  w i th  n o t  l e s s  a c c u ra c y ,a n d  i n  a  s h o r t e r  t im e , th a n  p re v io u s  
p r o c e d u r e s .  Im p ressed  by th e  o b s e r v a t io n s  o f  B a g in sk y ,  R o s e n t h a l , 
and  K l i e  i n  r e g a r d  to  th e  e f f e c t s  o f  m edia  o f  re d u c in g  c o n s i s t e n c e  
upon th e  form s o f  c o l o n i e s , e s p e c i a l l y  o f  m o t i l e  b a c t e r i a , H i s s  aim ed 
a t  u t i l i s i n g  th e  f a c t s  d i s c o v e re d  by them jand  t h i s  by making a  
medium w hich  would have a  s e m i - s o l i d  c o n s i s t e n c e  a t  th e  te m p e ra tu re  
o f  th e  b o d y .T h is  method r e q u i r e s  th e  u se  o f  two s l i g h t l y  d i f f e r e n t  
m edia c o n ta in in g  b o th  a g a r  and g e l a t i n , a n d  h av in g  a  c e r t a i n  d eg ree  
o f  a c id i ty .O n e  i s  f o r  u se  i n  p l a t e s , a n d  th e  o th e r  f o r  t u b e - c u l t u r e s .  
The p l a t e  medium c o n ta in s  1 p e r  c e n t . o f  a g a r  and 2 . 5  p e r  c e n t . o f  
g e l l t i n . T h e  p ro p e r  c o n s i s t e n c e  o f  th e s e  m edia  i s  o b ta in e d  a t  
i n c u b a to r  te m p e ra tu re  (30^ to  40*C . ) • , w hich  a l s o  f a v o u r s  th e  r a p i d  
developm ent o f  b a c t e r i a . A t  th e  end o f  s i x t e e n  to  e i g h t e e n  h o u r s , t h e  
developm ent o f  c o lo n ie s  i n  th e  p l a t e s  i s  s u f f i c i e n t  to  show grow th  
c h a r a c t e r i s t i c s ; and th e  l a t t e r  a r e  g e n e r a l l y  d i s t i n c t l y  d i f f e r e n t  
i n  th e  ty p h o id  c o lo n ie s  from  th o se  o f  th e  c o lo n  g ro u p .  The c o lo n ie s  
w hich  p r e s e n t  th e  ty p h o id  c h a r a c t e r i s t i c s  a r e  now t r a n s p l a n t e d  i n t o  
th e  tu b e  m ed ium .A fte r  from  s i x t e e n  to  e ig h t e e n  h o u rs  i n  th e  i n c u b a t ­
o r ,  th e  e n t i r e  medium i s  e v en ly  c lo u d ed  i f  t h e  b a c i l l u s  ty p hosus  be 
p r e s e n t  t h e r e in .O n  th e  o th e r  hand ,none  o f  th e  co lo n  b a c i l l i  p rodu ce  
t h i s  a p p e a ra n c e .T h u s , w i t h in  t h i r t y - s i x  h o u r s , i t  i s  p o s s i b l e  to  i s o l ­
a t e  th e  b a c i l l u s  ty p h o su s  from  th e  f a e c e s  w i th  rem a rk ab le  c e r t a i n t y ,  
a s  shown by th e  u s u a l  t e s t s .T h e  v a lu e  o f  t h i s  method a p p e a rs  to  be 
e s t a b l i s h e d ; b u t ,o w i n g  to  th e  im p o rtan ce  o f  s t r i c t  a c c u ra c y  and th e
n e c e s s i t y  f o r  s e c u r in g  th e  p ro p e r  d eg ree  o f  f f i J c i a lg e n e r a l  u s e .  The serum  t e s t  r e q u i r e s  to  be employed
w t a M  theA o n ly  i s  i t  o f  r e a l  v a lu e .T h e  p w o e a j w a i n s t  th e  
u s e  o f  a  ty p h o id  serum  from  an  an im a l  h ig h ly  . . tv o h o id
b a c i l l u s  ty p h o s u s .T h is  i s  t e s t e d  a g a i n s t t h e s t a n d a r d  ty p h  1 
b a c i l l u s  -  a f a r  c u l t u r e , -  and t h e  h i g h e s t  d i l u t i o n  a s c e r t a i n e d  wrncn 
g iv e s  th e  com plete  r e a c t i o n  i n  one hour .T h e  s u s p e c te d  b a c i l l u s  xs
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now t e s t e d  s i m i l a r l y  .B o th  specim ens a r e  th o s e  o f  th e  ty p h o id  
" b a c i l lu s  when th e y  a r e  e q u a l ly  s e n s i t i v e  to  th e  s e ru m jb o th  g iv e  a  
com plete  r e a c t i o n  i n  one feour i n  h ig h  d i l u a t i o n s , -  o v e r  1 i n  5 0 0 ,-  
and re sp o n d  to  th e  o t h e r  r e q u i r e d  t e s t s *  P f e i f f e r *3 t e s t  may be 
r e s e r v e d  f o r  u se  in  c a s e s  i n  w hich  a  b a c i l l u s  g iv e s  a l l  th e  
m o rp h o lo g ic a l  and  c u l t u r a l  t e s t s  o f  th e  b a c i l l u s  ty p h o s u s ,b u t  f a i l s  
p a r t l y  to  s a t i s f y  th e  p r e c e d in g  t e s t . I t  c o n s i s t s  i n  i n j e c t i n g  a  t e n -  
t i m e s - f a t a i  dose o f  th e  s u s p e c te d  b a c i l l u s  i n t o  th e  p e r i to n e u m  o f  a  
g u i n e a - p ig ,a s  w e l l  a s  a  v e ry  sm a ll  q u a n t i t y  o f  ty p h o id  serum from  a  
h ig h ly  immunised a n i m a l . I f  i t  i s  th e  ty p h o id  b a c i l l u s , th e n  th e  
c o n t r o l  a n im a l  i n j e c t e d  o n ly  w i th  t h e  b a c i l l u s  w i l l  d i e , b u t  t h i s  
an im al w i l l  r e c o v e r .T h e  serum  i s  s p e c i f i c ; i t  o n ly  p r o t e c t s , i n  
m inu te  d o s e s , a g a i n s t  th e  ty p h o id  b a c i l l u s ; s o  t h a t  th e  an im a l  w i l l  
c e r t a i n l y  d i e , j u s t  l i k e  th e  c o n t r o l  a n i m a l , i f  t h e  b a c i l l u s  i3  n o t  
t h a t  o f  th e  d i s e a s e  u n d e r  c o n s i d e r a t i o n .
P e r s i s t e n c e ,
The q u e s t io n  o f  t h e  l e n g t h  o f  t im e  t h a t  th e  ty p h o id  
b a c i l l i  can  e x i s t  w i t h i n  th e  body a f t e r  th e  p a t i e n t  has  r e c o v e r e d  i s  
one t h a t  has  b e en  th e  s u b j e c t  o f  c o n s id e r a b le  i n v e s t i g a t i o n .  I t  
seems c e r t a i n  t h a t  th e  b a c i l l u s  ty p h o su s  may rem ain  a l i v e  i n  th e  
body f o r  months -  i t  has been  s a i d  f o r  s e v e r a l  y e a r s  -  u n d e r  
f a v o u r a b le  c i r c u m s ta n c e s .B u s c h k e  t e l l s  t h a t  c u l t u r e s  o f  ty p h o id  
b a c i l l i  were o b ta in e d  f ro m  an  o ld  fo c u s  o f  in f la m m a tio n  i n  bone 
sev en  y e a r s  a f t e r  th e  tim e  o f  o r i g i n a l  i n f e c t i o n .  S a h l i  s t a t e s  t h a t  
he found ty p h o id  b a c i l l i  i n  a  p l e u r a l  e f f u s i o n  f i f t y  days a f t e r  
th e  b e g in n in g  o f  e n t e r i c  f e v e r .  O r l o f f  d e m o n s tra te d  t h e i r  p r e s e n c e ,  
i n  th e  g r a n u l a t i o n  t i s s u e  o f  a fo c u s  o f  p e r i o s t i t i s , a f t e r  s i x  and  a  
h a l f  m onths . Chantem esse saw ithem  i n  th e  pus o f  o s t e o m y e l i t i s  n in e  
months a f t e r  a  s e v e re  a t t a c k  o f  ty p h o id  f e v e r .  W erth  £pund them 
a f t e r  e i g h t  months i n  th e  c o n te n t s  o f  a  s u p p u r a t in g  o v a r i a n  c y s t .  
V a len t i^ i  L o r ig a  and P e n s u t i , a n d  P a sc h in g  have found  them a f t e r  
v a r io u s  p e r i o d s .  H inze was a b le  t o  i s o l a t e  them from  th e  pus o f  a  
c o s t a l  p e r i o s t i t i s  t e n  months a f t e r  th e  t e r m in a t io n  o f  an  a t t a c k  o f  
t h i s  d i s e a s e .
V i t a l  R e s i s t a n c e .
In  a l l  p r o b a b i l i t y , a s  s p o r e s  a r e  n o t  form ed by th e  ty p h o id  
b a c i l l i , t h e i r  power o f  r e s i s t a n c e  i s  n o t  g r e a t e r  th a n  t h a t  o f  
o t h e r  no n -sp o ro g en eo u s  b a c t e r i a .T h e y  a r e  n o t  d e s t r o y e d  by m od era te  
d e g re e s  o f  h e a t .S t e r n b e r g  found  a  m odera te  ex p o su re  ( t e n  m in u te s )  
to  a  te m p e ra tu re  o f  56* C. s u f f i c i e n t  to  k i l l  th e m ,P o ta to  c u l t u r e s ,  
c o n ta in in g  th e  r e f r a c t i v e  g r a n u le s  d e sc r ib e d ^ b y  G affky  a s  s p o r e s ,  
were r e g u l a r l y  k i l l e d  by a  te m p e ra tu re  o f  6<f C . , i n  o r d e r  t o  s e c u re  
t h e i r  d e s t r u c t io n .A n  ex p o su re  t o  6 5 ^ 0 .f o r  f i v e  m in u te s  l ik e w i s e  
d e s t r o y s  them .Long e x p o su re s  to  v e ry  low  te m p e r a tu re s  does n o t  seem 
to  i n j u r e  t h e i r  v i t a l i t y . P r u d d e n  foun d  th e  ty p h o id  b a c i l l i  a l& ve, 
a f t e r  an  ex p o su re  o f  more th a n  t h r e e  m onths i n  i c e , a t  -1 1 # C.
Janowsky s t a t e s  t h a t  ex posu re  to  d i r e c t  s u n l i g h t  f o r  from  f o u r  t o  
e i g h t  hou rs  w i l l  k i l l  t h e m . I t  i s  w i th  on ly  m o dera te  r a p i d i t y  t h a t  
d ry in g  d e s t r o y s  th e  b a c i l l i . G a f f k y  found  them a l i v e  a f t e r  t h r e e  
m on ths . U f f e lm a n n , t e s t i n g  them i n  a  d t i e d  g a rd e n  e a r t h ,w h i t e  sa n d , 
b u c k s k in ,a n d  wood p r o t e c t e d  from  s u n l i g h t , f o u n d  them a l i v e  a f t e r  f r ­
om tw en ty -one  to  e ig h ty - tw o  d a y s .  B u t , i n  e x p e r im e n ts  r e p o r t e d  by 
Pltlgge and by P a f f e n h o l z , th e y  a lw ays succombed w i t h in  f i v e  to  
f i f t e e n  days,w hen d r i e d  i n  t h i n  l a y e r s .  Typhoid b a c i l l i  may r e t a i n  
t h e i r  v i t a l i t y  i n  c u l t u r e s  f o r  m onths when u n d e r  f a v o u r a b le  c ircu m ­
s t a n c e s .  S te rn b e rg  found them a l i v e  more th a n  tw e lve  months i n  a  
p a r t i c u l a r  c a s e .  Amnumber o f  o b s e r v a t io n s  have been  made a s  to  th e  
l e n g t h  o f  tim e th e  ty p h o id  b a c i l l i  may l i v e  i n  w a te r  .No d e f i n i t e  
r u l e  can  be fo rm u la te d  from  th e s e  I n v e s t i g a t i o n s , as  t h e y  v a ry  
w id e ly .  H o c h s t e t t e r , I n  1 8 8 7 ,w ork ing  w i th  d i s t i l l e d  w a te r , f o u n d  f i v e  
days to  be th e  minimum d u r a t i o n  o f  l i f e  o f  th e  b a c i l l i  i n  t h i s  
l i q u i d . S t r a u s s  and  D ubarry  found them  a l i v e  i n  th e  s t e r i l i s e d  w a te r s  
o f  Ourcq and o f  th e  Vanne a f t e r  e ig h ty - o n e  and f o r t y - t h r e e  days 
r e s p e c t i v e l y .  H u e p p e ,in  th e  w a te r s  o f  a  v e ry  im pure w e l l , f o u n d  them 
a l i v e  f o r  t h i r t y  d a y s . I n  t h i s  c o n n e c t io n  J o r d a n ’s e x p e r im e n ts  a r e  
i n t e r e s t i n g .H e  found  t h a t  th e  age o f  th e  c u l t u r e  i n f lu e n c e s  g r e a t l y  
th e  l i f e  o f  t h e  b a c i l l u s  i n  w a te r .A  f r e s h  and i s o l a t e d  c u l t u r e  
p o s s e s s e s  d i s t i n c t l y  g r e a t e r  v i t a l i t y  th a n  one w hich  has been  u n d e r  
p u l t i y a t i o n  f o r  s e v e r a l  m onths , I n  s t e r i l i s e d  l a k e  w a t e r , t h e  
B a c i l lu s  typ hosu s  does n o t  m u l t i p ly  to  any e x t e n t ;b u t ,u n d e r  c e r t a i n
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c o n d i t i o n s , i t  may m a i n t a i n  i t s  v i t a l i t y  f o r  more th a n  t h r e e  m on ths . 
Under th e  some c o n d i t i o n s , th e  c o lo n  " b a c i l lu s  m u l t i p l i e s  r a p i d l y  , 
and may rem ain  a l i v e  f o r  more th a n  e i g h t  m o n th s . In  d i s t i l l e d  w a te r ,  
th e  ty p h o id  b a c i l l i  p e r i s h  much more ra .p id lv  th a n  i n  w a te r  from a  
l a k e .  J o r d a n  found  e ig h t e e n  days to  be th e  mstnjit o f  v i t a l i t y  i n  
d i s t i l l e d  w a te r  f o r  f r e s h  c u l t u r e s , w h ile  o ld  c u l t u r e s  s u r v iv e d  l e s s  
th a n  s i x  days .A  m in u te  q u a n t i t y  -  even  0 .012 6  p e r  c e n t .  -  o f  
n i t ro g e n o u s  m a t e r i a l  c a u se s  a  p e r c e p t i b l e  Ifeagfcfeening o f  l i f e  i n  
d i s t i l l e d  w a te r ,w h i l e  in  s t e r i l i s e d  w a te r  a  s m a l l e r  q u a n t i t y  
s u f f i c e s .  These f a c t s  may e x p la in  th e  d i f f e r e n c e s  i n  th e  r e s u l t s  
o b ta in e d  by v a r io u s  a u th o r s ,T h e  o rg a n ic  w a te r ,w h ich ,  may be i n t r o d u c ­
ed i n t o  th e  w a te r  w i t h  th e  specim en to  be t e s te d ,m a y  be  s u f f i c i e n t  
to  p ro lo n g  th e  l i f e  o f  th e  b a c i l l i . I n  n a t u r a l  c o n d i t i o n s , o t h e r  
f a c t o r s  -  su c h  a s  s u n l i g h t , a l t e r n a t e  f r e e z i n g  and th a w in g ,c o m p e t i t ­
io n  w i th  o t h e r  b a c t e r i a , e t c .  -  may i n f l u e n c e  th e  v i t a l i t y  o f  th e  
b a c i l l i .  Eltfgge a f f i r m s  t h a t  th e y  u s u a l l y  d i s a p p e a r  from  w&ter by 
th e  end o f  two w e e k s ;b u t  a  much l o n g e r  p e r s i s t e n c e  may be se e n  u n d e r  
f a v o u r a b le  c i r c u m s ta n c e s .  P ro v id e d  th e  medium be o f  a l k a l i n e  
r e a c t i o n , t y p h o i d  b a c i l l i ,p l a n t e d  i n  f a e c e s  from  p e r s o n s  i n  good 
c o n d i t i o n  and k e p t  a t  a  te m p e ra tu re  o f  17* to  20' C . ,may, a c c o rd in g  to  
U f f e lm a n n , th r iv e  f o r  more th a n  f o u r  m o n th s .  I t  i s  im p o r ta n t  to  know 
how lo n g  ty p h o id  b a c i l l i  can  l i v e  i n  s o i l .  I n v e s t i g a t i o n s  w i th  
r e f e r e n c e  to  t h i s  p o i n t  a re  l e s s  num erous. G rancher and  Deschamps 
have shown t h a t  th ey  may rem ain  a l i v e  i n  s o i l  more th a n  f i v e  and a  
h a l f  m o n ths . K a r l  i n s k i  co n c lu d ed  from h i s  r e s e a r c h e s  t h a t  th e y  do 
n o t  l i v e  more th a n  t h r e e  months t h e r e i n .  He s a y s  t h a t  th e y  r e t a i n  
t h e i r  v i t a l i t y  i n  th e  d e e p e s t  l a y e r s  o f  th e  s o i l  l o n g e r  th a n  upon 
th e  s u r f a c e  where th e y  a r e  exposed  to  th e  sun*s r a y s .  M a r t in  found 
t h a t , i n  s o i l  w h ich  was p o l l u t e d  w i t h  o rg a n ic  s u b s t a n c e s , t h e  ty p h o id  
b a c i l l i  s p e e d i l y  i n c r e a s e d  and s p r e a d  a b r o a d ; w h i l e , i n  v i r g i n  s o i l ,  
u n d e r  l i k e  c o n d i t i o n s , th e y  d im in ish e d  and  q u ic k ly  d ie d  o u t .  In  
bfcafek m o u ld ,b o th  ty p h o id  and  c o lo n  b a c i l l i  m a in ta in e d  t h e i r  v i t a l i t y  
f o r  more th a n  f i f t e e n  w eeks. In  v i r g i n  s o i l , n o  g row th  w h a te v e r  occ­
u r r e d .  B o b e r tso n  a l s o  t e s t e d  v a r io u s  s o i l s , s o m e  o f  w h ich  he t r e a t e d  
w i th  d i l u t e  o rg a n ic  s o l u t i o n s ,w h ile  o th e r s  were n o t  so t r e a t e d .T h e  
r e s u l t s  o f  h i s  e x p e r im e n ts  s&ow t h a t  ty p h o id  b a c i l l i  a r e  c a p a b le  o f  
growing v e ry  r a p i d l y  i n  some s o i l s , a n d  t h a t  a p p a r e n t ly  th e y  can  
s u rv iv e  from  one summer to  a n o th e r  t h e r e i n . I n  s p i l  c o n ta in in g  no 
o rg a n ic  m a t t e r , t h e y  d id  n o t  s u rv iv e  .C u l tu r e s  p l a n t e d  a t  d e p th  o f  
e ig h te e n  in c h e s  grew to  th e  s u r f a c e .T h o s e  p l a n t e d  on th e  s u r f a c e  
grew downwards on ly  t h r e e  in c h e s .T h e y  ddd n o t  s p r e a d  l a t e r a l l y  to  
any e x t e n t  i n  h i s  e x p e r im e n ts  -  a  r e s u l t  w hich  d i f f e r e d  from  th o se  
o b se rv ed  by o t h e r s .  These e x p e r im e n ts  a p p a r e n t ly  p rov e  t h a t  i t  i s  
more dangerous  to  b u ry  th e  e x c r e t a  o f  dytphoid p a t i e n t s  th a n  to  s p r e a  
- d  them upon th e  s u r f a c e  where th ey  become a c t e d  upon by s u n l i g h t  
and d e s i c c a t e d .  B i r t h  and H orrocks  have d e m o n s tra te d  th e  f a c t  t h a t  
th e  b a c i l l u s  ty p h o su s  i s  u n a b le  to  grow i n  any d i r e c t i o n  i n  s o i l ,  
though  i t  may be re c o v e re d  a f t e r  t e n  weeks and f o u r  d ay s ;  t h a t  the  
main f a c t o r s  a f f e c t i n g  th e  chance o f  s u r v i v a l  i n  s o i l  a r e  e x c e s s iv e  
m o is tu re  o r  g r e a t  d e f i c i e n c y ;  and  t h a t  th e  b a c i l l u s  can  be re c o v e re d  
up to  th e  t w e n t y - f i f t h  day from d ry in g  s a n d ,a n d  from  s o i l  d r i e d  to  
d u s t .  W ith  one e x c e p t io n ,  i n  a l l  o f  t h e s e  e x p e r im e n t s ,b o th  i n  s o i l  
and i n  f a b r i c s , s t r o n g  em u ls io n s  o f  c u l t u r e s  o f  th e  b a c i l l u s  were 
u s e d .  In  one c a se  on ly  was a  ty p h o id  s t o o l  u s e d ,a n d  i n  t h a t  e x p e r ­
im ent th e  b a c i l l i  co u ld  o n l 3r be s e p a r a t e d  from  th e  f a b r i c  ton the  
second  an d  n i n t h  d a y s . I t  i s  n o t  q u i t e  c l e a r  what happens when a 
ty p h o id  s t o o l  i s  p la c e d  o n ,o r  b u r i e d  i n , t h e  s o i l  w i th o u t  th e  
a d d i t i o n  o f  a n t i s e p t i c s . U n d e r  su c h  c o n d i t i o n s , a c c o rd in g  to  K a r l i n s k i ,  
th e  b a c i l l u s  can be r e c o v e re d  a f t e r  th e  l a p s e  o f  t h r e e  m on ths . 
F in a l ly ,H e im  s t a t e s  t h a t  th e  ty p h o id  b a c i l l u s , when p l a n t e d  i n  m ilk ,  
l i v e d  f o r  th i f c ty - f i v e  d a y s ; i n  b u t t e r , tw en ty -o n e  d a y s ja n d  i n  c h e e se ,  
t h r e e  d a y s .  S i t z  found th e  b a c i l l u s  to  r e t a i n  i t s  v i t a l i t y  f o r  t h r e e  
days i n  a  l i q u i d  c o n ta in in g  0 .0 3  p e r  c e n t . o f  h y d r o c h lo r ic  a c i d .  
S t r a u s s  and W oertz found  two hours* im m ersion  i n  p u re  g a s t r i c  j u i c e ,  
o r  0 .0 9  p e r  c e n t .h y d r o c h l o r i c  a c i d , s u f f i c i e n t  to  d e s t r o y  i t .
E xp er im en ts  on Anim a ls .
Numerous a t t e m p ts  have been  made to  communicate typhoid  
f e v e r  to  th e  lo w er  a n im a l s ;a n d ,a s  th e s e  have f a i l e d ,w e  b e l i e v e  th e  
b a c i l l u s  ty p h o su s  to  have no s p e c i f i c  p a th o g e n ic  a c t i o n  on a n im a ls .
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Some b a c t e r i o l o g i s t s  c la im  to  have su c ce ed e d  in  p ro d u c in g  th e  d i s e a s e  
e x p e r i m e n t a l l y , b e c a u s e , in  r a r e  i n s t a n c e s , th e y  have o b se rv e d  u l c e r a t ­
iv e  p r o c e s s e s  i n  th e  i n t e s t i n e  and a  s lo w ly  p r o g r e s s i v e  a f f e c t i o n .
In  1 8 7 4 ,B i r c h - H i r s c h f i e l d ,b y  f e e d in g  l a r g e  q u a n t i t i e s  o f  ty p h o id  
s t o o l s  to  r a b b i t s , p ro d u ce d  i n  some o f  them  symptoms w hich  i n  some 
r e s p e c t s  re se m b le d  th o s e  o f  e n t e r i c  f e v e r .T h e s e  e x p e r im e n t s , how ever, 
were r e p e a t e d  by B a h rd t ,u p o n  t e n  r a b b i t s , w i t h  an  e n t i r e l y  n e g a t iv e  
r e s u l t  .Mo tch o u tk o v sk y  i n j e c t e d  b lo o d  from  ty p h o id  p a t i e n t s  i n t o  
a p e s , r a b b i t s , d o g s , and c a t s  w i t h  no b e t t e r  s u c c e s s .W a ld e r  f e d  to  
v a r io u s  a n im a ls  b o t h  f r e s h  and p u t r i d  d i s c h a r g e s  from  ty p h o id  
p a t i e n t s , a n d  b lo o d  t a k e p  from  th e  body a f t e r  d e a th .T h e s e  e x p e r im e n ts  
were l i k e w i s e  u n s u c c e s s f u l .  G affky  a p p e a rs  to  have b een  th e  f i r s t  
t o  e x p e r im e n t  w i th  p u re  c u l t u r e s  o f  th e  b a c i l l i , p l a c i n g  them i n  th e  
food  o f  a n im a l s ,a n d  i n j e c t i n g  them i n t o  th e  p e r i t o n e a l  c a v i t y  and 
s u b c u ta n e o u s ly .F iv e  a p es  were f e d  d a i l y , f o r  a  c o n s id e r a b le  p e r i o d ,  
w i t h  p u re  c u l t u r e s  o f  th e  b a c i l l i , a n d  th e  te m p e r a tu re  pf th e  a n im a ls  
was t a k e n  tw ice  d a i ly .T h e  r e s u l t  was n e g a t iv e  .E x p e r im e n ts  upon 
r a b b i t s , g u i n e a - p i g s , r a t s , m i c e , a n d  o t h e r  a n im a ls  were a l s o  n e g a t i v e .  
C o rn i l  and Babes i n j e c t e d  ptiire c u l t u r e s  o f  th e  b a c i l l u s  i n t o  th e  
p e r i t o n e a l  c a v i ty  and duodenum o f  r a b b i t s  and g u i n e a - p ig s  w i th o u t  
su c c e s s .B y  a  s e r i e s  o f  e x p e r im e n ts  upon d i f f e r e n t  a n im a l s ,F r a e n k e l  
and Simmonds showed t h a t  ptiire c u l t u r e s  i n j e c t e d  i n t o  m ice and 
r a b b i t s  may cause  th e  d e a th  of t h e s e  a n im a ls ,a n d  t h a t  b a c i l l i  may 
a g a in  be o b ta in e d  i n  p u re  c u l t u r e  from  t h e i r  o rg a n s .A l th o u g h  th e  
symptoms p rodu ced  i n  th e s e  a n im a ls  were n o t  th o s e  o f  ty p h o id  f e v e r ,  
y e t  th e  f a c t  t h a t  d e a th  was c a u se d  by th e  i n t r o d u c t i o n  o f  th e  
b a c i l l i  was h e ld  to  p ro ve  t h a t  th e  l a t t e r  a r e  p a t h o g e n i c . I n  th e s e  
e x p e r im e n t s , p u re  c u l t u r e s  o f  ty p h o id  b a c i l l i  were l a # d c t e d  i n to  th e  
p e r i t o n e a l  c a v i ty  i n  35 mice -  w i th  a  f a t a l  r e s u l t  i n  27 c a s e s .T h e  
r e s u l t s  o f  th e s e  i n o c u l a t i o n s  a p p e a r  to  be i n f lu e n c e d  to  a  c o n s i d e r ­
a b le  e x t e n t  by th e  amount and c o n c e n t r a t i o n  o f  th e  c u l t u r e  i n j e c t e d .  
I n  a  number o f  c a s e s , a  d i l u t e  m ix tu re  f a i l e d  to  c au se  d e a th ;w h i l e  a  
c o n c e n t r a te d  o n e , i n j e c t e d  i n t o  th e  same a n im a ls  l a t e r , s u c c e e d e d .
These f a c t s  would a p p e a r  to  s u p p o r t  th e  th e o ry  t h a t  th e  f a t a l  r e s u l t s  
a r e  c a u s e d ,n o t  by th e  b a c i l l i  th e m s e lv e s .b u t  by c e r t a i n  t o x in s  dev­
e lo p e d  by t h e i r  g ro w th  i n  th e  c u l t u r e s .A s  many as  79 r a b b i t s  were 
t r e a t e d  a l s o  i n  v a r io u s  w ays .P u re  c u l t u r e s  were i n j e c t e d  i n t o  th e  
i n t e s t i n e  f i v e  t i m e s j i n t o  th e  su b c u ta n e o u s  t i s s u e  f i v e  t im e s ;a n d  
once i n t o  th e  l u n g . I n h a l a t i o n  o f  th e  b a c i l l i  was t r i e d  t w i c e .A l l  o f  
th e s e  e x p e r im e n ts  f a i l e d . I n j e c t i o n s  i n t o  th e  p e r i t o n e a l  c a v i t y , i n  
2 9 m ra b b i ts ,  cau sed  d e a th  i n  b u t  2 ;a n d  46 in j  e c t i o n s , i n t o  a  v e in  o f  
th e  ear ,feave  20 f a t a l  r e s u l t s . I n  f a t a l  c a s e s , t h e  b a c i l l i  were o b t a i n ­
ed  from  th e  s p l e e n  by c u l t u r e ; a n d  th e y  were a l s o  d e m o n s tra te d  
m ic r o s c o p ic a l l y  i n  s e c t io n s .T h e  a rra n g em e n t o f  t h e  b a c i l l i  i n  g rou ps 
was p r e c i s e l y  th e  same a s  s e e n  i n  th e  s p le e n  i n  c a s e s  o f  ty p h o id  
f e v e r  i n  man.The f a c t  t h a t  th e  c o m p a ra t iv e ly  l a r g e  amount fe o n e - th ird  
t o  two s y r i n g e f u l s )  o f  p u re  c u l t u r e  u se d  in  th e s e  e x p e r im e n ts  cau sed  
d e a th  a f t e r  an  i n t e r v a l  o f  a  few h o u rs  tiip t o  two o r  t h r e e  d a y s , i n  
on ly  22 ou t o f  79 c a s e s , i n d i c a t e s  t h a t  th e  ty p h o id  b a c i l l u s  dug o n ly  
m o d e ra te ly  p a th o g e n ic  i n  r a b b i t s . l t  i s , h o w e v e r , to  be  remembered t h a t  
d i f f e r e n c e s  i n  l e s i o n s  and symptoms p rod uced  by c e r t a i n  b a c t e r i a  i n  
man and a n im a ls  do n o t  p rove  t h a t  th e  b a c te r iu m  i n  q u e s t io n  i s  n o t  
p a th o g e n ic  i n  su c h  a n im a l s . I n  s u p p o r t  o f  t h i s  s ta te m e n t ,K o c h  c i t e s  
th e  d i f f e r e n t  m a n i f e s t a t i o n s  o f  d i s e a s e  i$i man and i n  a n im a ls  
p ro d u ced  by th e  a n th r a x  and t h e  t u b e r c l e  b a c i l l i .G e r m a n o  Maurea 
su cceed ed  g e n e r a l l y  i n  c a u s in g  d e a th  i n  m i c e , i n  from  one to  t h r e e  
d a y s ,b y  means o f  an  i n t r a p e r i t o n e a l  i n j e c t i o n  o f  0 .1  c . c . o f  b o u i l l o n  
c u l t u r e  two days o ld .T h e  p a t h o l o g i c a l  f i n d in g s  were s i m i l a r  t o  th o se  
i n  mice k i l l e d  by th e  co lo n  b a c i l l i . T h e  more q u ic k ly  th e  an im al 
d i e d , t h e  more numerous were th e  b a c i l l i  fou£d  i n  i t s  body -  as  a  
r u l e , c o l l e c t e d  i n t o  th e  c h a r a c t e r i s t i c  l i t t l e  g rou ps  w i t h in  th e  
o r g a n s . I n  s lo w e r  c a s e s , t h e  b a c i l l i  c o u ld  a tb p  be found b o th  by 
c u l t u r e  and i n  s e c t i o n s , b u t  i n  s m a l l e r  n u m b e r s .P r o l i f e r a t i o n  o f  th e  
b a c i l l i  u n q u e s t io n a b ly  to ok  p la c e  i n  th e  f i r s t  c a s e ,w h i l e  i n  th e  
second  th e  i n j e c t e d  b a c i l l i  were d i s a p p e a r in g j b u t  d e a th  r e s u l t e d  
from  t h e i r  t o x i c  a c t io n .T h e  same th in g  o c cu rs  i n  g u in e a -p s ig s , a c c o rd ­
in g  t o  L o e s e n e r , when 0 .0 0 3  gm .of an  a g a r  c u l t u r e ,o n e  day o l d , i s  
i n j e c t e d  i n to  th e  p e r i t o n e a l  c a v i ty ; a n d  a l s o  i n  dogs and r a b b i t s  
when in t r a v e n o u s  i n o c u l a t i o n s  a r e  made w i th  l a r g e  d o se s .A c c o rd in g  to  
a  number o f  e x p e r im e n te r s ,s u b c u ta n e o u s  i n j e c t i o n s  o f  s u f f i c i e n t
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s t r e n g t h  cause  a b s c e s s e s  to d e v e lo p  w h ich  c o n ta in  p u re  c u l t u r e s  o f  
th e  b a c i l l u s  ty p h o su s  -  e s p e c i a l t y  i n  dfcgs and r a b b i t s  . P a t a l  p o i s o n ­
in g  can a l s o  be cau se d  by c u l t u r e s  s t e r i l i s e d  by h e a t  o r  by f i l t r a t ­
io n  -  th e  p r o c e s s  c o r r e s p o n d in g  to  t h a t  due to  i n f e c t i o n  by l i v i n g  
b a c i l3 i .C h a n g e s  i n  th e  i n t e s t i n a l  c a n a l  a r e  th e  p re d o m in a t in g  
f e a t u r e  i n  th e s e  c a s e s , a s  i s  t r u e  a l s o  o f  a n im a ls  i n j e c t e d  by th e  
co lo n  b a c i l l u s . T h e  ly m p h a t ic  sy s tem  o f  th e  mucous membrane, th e  
m e s e n te r i c  n o d e s ,a n d  th e  s p l e e n  a r e  o f t e n  s p e c i a l l y  a f f e c t e d . U s u a l l y  
th e  body te m p e ra tu re  r i s e s  f o r  a  s h o r t  t im e ,a n d  th e n  f a l l s  r a p i d l y  
to  subnorm al i n  a a i m a l s . B r i e g e r , i n v e s t i g a t i n g  a s  to  th e  chem ical 
s u b s ta n c e s  w h ich  a r e  p rodu ced  by th e  g ro w th  o f  th e  ty p h o id  b a c i l l u s  
i n  c u l t u r e s , i n  a  number o f  c a s e s  fo u n d  a  d e l i q u e s c e n t  b a s i c  s u b s ta n ­
c e ,  b u t  a lw ays i n  mere traces .H ie  c o n s id e r e d  t h i s  to  be a  p to m a in e .
I t  was f a t a l  t o  g u in e a - p ig s  i n  from  tw e n ty - f o u r  to  f o r t y - e i g h t  h o u r s .  
A cco rd in g  to  P f e i f f e r , t h e  ty p h o id  t o x in s  can  be b e s t  d e m o n s tra te d  
by k i l l i n g  f r e s h  a g a r - s t r e a k  c u l t u r e s  w i t h  c h lo ro fo rm  v a p o u r ,o r  by 
h e a t i n g  to  54" C.:for one h o u r ,a n d  u s in g  th e  dead b a c t e r i a  f o r  i n j e c t ­
io n .T h re e  t o  f o u r  m i l l ig r a m s  r e p r e s e n t  th e  f a t a l  dose  f o r  a  g u in e a -  
p ig  w eigh ing  100 gm.Hisrh te m p e r a tu re s  a p p e a r  to  d e s t r o y  th e  t o x i n .
By u s in g  f r e s h l y  i s o l a t e d  c u l t u r e s  Of ty p h o id  b a c i l l i ,C h a n t e m e s s e  
and Widal c la im ed  to  have c a u s e d  n o t  o n ly  th e  p o i s o n i n g ,b u t  a l s o  
th e  i n f e c t i o n  o f  mice and g u in e a - p ig s .O ld  c u l t u r e s  became v i r u l e n t  
when i n j e c t e d  s u b c u tq n e o u s ly  i n  t h e s e  a n im a ls  -  i f  a t  th e  same tim e  
a  c o n s id e r a b le  q u a n t i t y  o f  s t e r i l i s e d  s t r e p to c o c c u s  b o u i l l o n  was 
in t r o d u c e d  i n t o  th e  p e r i t o n e a l  c a v i t y . C u l t u r e s  from  th e s e  a n im a ls  
r e q u i r e d  l e s s  o f  th e  s t e r i l i s e d  s t r e p to c o c c u s  b o u i l l o n  to  cause  dea­
t h  i n  th e  seco nd  a n im a l .A f t e r  b e in g  p a s s e d  i n  t h i s  way th ro u g h  a  
s e r i e s  o f  25 a n im a l s , t h e  ty p h o id  c u l t u r e s  became so v i r u l e n t  a s  to  
cause  d e a th  w i th o u t  th e  a i d  o f  s t r e p to c o c c u s  b o u i l l o n .T h e  d i s e a s e  so  
p ro duced  was s e p t ic a e m ia  i n  c h a r a c t e r , a n d  had l i t t l e  re sem b lan ce  to  
human t y p h o i d . S a n a r e l l i  a l s o  i n c r e a s e d  th e  v i r u l e n c e  o f  ty p h o id  
b a c i l l i  by s t e r i l i s e d  c u l t u r e s  o f  c o lo n  b a c i l l i , a s  w e l l  a s  o f  th e  
b a c i l l u s  p r o d ig io a u s .L u p in e  and L y o n n e t i n j e c t e d  p u re  c u l t u r e s  o f  
ty p h p id  b a c i l l i  i n t o  a  p o r t i o n  o f  th e  i n t e s t i n e  o f  a  d o g ,c o n f in in g  
them i n  t h i s  s i t u a t i o n , b y  means o f  l i g a t u r e s , f o r  t h r e e  days.H o 
symptoms o f  d i s e a s e  were produced.W hen th e  an im al was k i l l e d , o n  th e  
tw e n t i e t h  d a y ,n o  l e s i o n  o f  th e  mucous membrane o f  th e  i n t e s t i n e  was 
f o u n d ,n o r  was th e  s p le e n  i n c r e a s e d  i n  s i z e .T h e  m e s e n te r i c  -lymph nod­
e s ,  how ever, were g r e a t l y  sw o lle n .T h e  i n f e c t i o n  was g e n e r a l , a n d  o f  th e  
n a tu r e  o f  a  s e p t ic a e m ia ,T h e  b lo o d -se ru m  showed th e  c h a r a c t e r i s t i c  
r e a c t i o n  o f  W id a l , in  th e  s t r e n g t h  o f  1 to  1 0 0 . I t  i s  a  more d i f f i c u l t  
m a t t e r  t o  i n f e c t  o r  p o i s o n  a n im a ls  by th e  m outh,The e x p e r im e n ts  o f  
th e  e a r l i e r  w r i t e r s  were f a i l u r e s , a n d  th e  l a t e r  ones have g iv e n  
few s u c c e s s f u l  r e s u l t s ; a n d  th e  l a t t e r  have n o t  been  u n ifo rm ,T h e  same 
i s  t r u e  o f  i n o c u l a t i o n s  i n  th e  i n t e s t i n a l  c a n a l .A c c o rd in g  to  
C y g n a e u s , in f e c t io n  by i n h a l a t i o n  seldom  c a u se s  a  r e a c t i o n .T h e  immun­
i s i n g  e x p e r im e n ts  o f  P f e i f f e r  and o t h e r s  have d e m o n s tra te d  t h a t  th e  
b a c i l l u s  ty p h o su s  p ro d u ce s  a  s p e c i f i c  e f f e c t  i n  a n im a ls  com parable  
to  t h a t  i n  human b e i n g s , a l th o u g h  d i f f e r i n g  i n  l e s i o n s  and  symptoms. 
Animals i n o c u l a t e d  i n  th e  u s u a l  way,by r e p e a t e d  sm a ll  and in c r e a s in g  
do ses  o f  ty p h o id  b a c i l l i , a n d  fcfcebf A g a in s t  t h e s e  b a c i l l i  and t h e i r  
t o x i n s ; b u t  th e y  a r e  n o t  so  a g a i n s t  th e  co lo n  b a c i l l i . T h e  r e v e r s e  o f  
t h i s  i s  a l s o  t r u e .T h e s e  r e s u l t s  have b e en  f u l l y  d e m o n s tra te d  by 
d i f f e r e n t  e x p e r im e n te r s , and a re  n o t  c o n s t a n t .T h i s  may be c o n s id e re d  
th e  f i n a l  p ro o f  o f  b o th  the  i d e n t i t y  o f  th e  ty p h o id  b a c i l l u s  and o f  
i t s  s p e c i f i c  c h a r a c t e r . P u r t h e r , f r o m  an im al e x p e r im e n ta t io n  weaay 
conclude  t h a t  t y p h o id  b a c i l l i  a r e  c ap a b le  o f  p r o l i f e r a t i n g  i n  th e  
b o d ie s  o f  l i v i n g  a n im a ls  o n ly  when t a k e n  i n  l a r g e  d o s e s ,a n d  th e n  
on ly  to  a  l i m i t e d  deg ree  ; a l s o  t h a t  th e  a n im a ls  a r e  k i l l e d  by a  t o x in  
p ro d u ced  by th e  b a c i l l u s ,w hich  a c t s  c h i e f l y  on th e  i n t e s t i n a l  c a n a l .  
The l e s i o n s  in  a n im a ls  w hich  resem b le  th o s e  due t o  th e  ty p h o id  
p ro c e s s  a r e  s e e n  a l s o  as  a  r e s u l t  o f  i n f e c t i o n  by th e  co lo n  b a c i l l i .  
Typhoid f e v e r , a s  se en  i n  m an ,has n o t  y e t  been  s a t i s f a c t o r i l y  p ro d u c ­
ed i n  an im al s .E x p e r im e n ts  w i th  c u l t u r e s  g iv e n  by th e  m outh, o r  by 
in t r a v e n o u s  i n j e c t i o n , h a v e  f a i l e d  to  g iv e  p o s i t i v e  r e s u l t s , t h o u g h  
R em linger s e e m s , in  th e  case  o f  r a b b i t s  and o f  w h ite  r a t s , t o  have 
d e m o n s tra ted  t h a t  ty p h o id  f e v e r  can be communicated to  a n im a ls ,a n d  
by means o f  th e  c a s u a l  a g e n t  o f  t h e  d i s e a s e .
P r o p a g a t io n -  C o n ta g io n , 
o f  o p in io n B ur 4 nf  f  n° means in c o n s id e r a b le  p e r i o d  much d i v e r s i t y  
e x i s t e d  i n  r e g a r d  to  t h e  c o n ta g io u s n e s s  o f  ty p h o id  f e v e r ,  
i n  the  e a r l y  p a r t  o f  th e  l a s t  c e n t u r y , t h e r e  were q u i t e  a  number o f
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good o b s e r v e r s  who h e ld  th e  o p in io n  t h a t  i t  was an  e m in e n t ly  c o n ta g ­
io u s  d i s e a s e .A t  th e  p r e s e n t  t i m e , h o w ev er , th e  v a s t  m a j o r i t y  o f  
p h y s ic ia n s ,w h o s e  o p p o r t u n i t i e s  f o r  o b s e r v a t i o n  g iv e  w e ig h t  to  t h e i r  
v ie w s , c o n s id e r  t h a t  t h e  d i s e a s e  i s  n o t  a c t i v e l y  c o n ta g io u s  i n  th e  
se n se  i n  w hich  s c a r l e t  f e v e r  and m e a s le s  a r e  -  i . e . , t h e r e  i s  no 
danger i n  b e in g  s im p ly  i n  th e  im m edia te  p r e s e n c e  o f  a  ty p h o id  p a t i ­
e n t .O th e r  p a t i e n t s  i n  th e  same ward w i t h  t y p h o id  s u f f e r e r s  a lm o s t  
n e v e r  c o n t r a c t  th e  d i s e a s e  from  th e m .A t te n d a n ts  d o ,h o w e v e r ,a  l i t t l e  
more f r e q u e n t l y ; and t h i s  i s  u n d o u b te d ly  due i n  m ost i n s t a n c e s  to  t h e ­
i r  h a n d l in g  th e  c l o t h i n g , t h e  bed  l i n e n , a n d  th e  u t e n s i l s  o f  v a r i o u s  
k in d s  w hich  have been  s o i l e d  w i th  fitg, d i s c h a r g e s  .Y e t ,  even  su ch  c a s e s  
a re  r a r e .M u rc h is o n  s t a t e s  t h a t  i n  23 y e a r s , i n  w h ich  5 ,9 8 8  c a s e s  were 
t r e a t e d  i n  th e  London P e v e r  H o s p i t a l , o n ly  17 r e s i d e n t s  c o n t r a c t e d  
th e  d i s e a s e , a n d  most o f  th e s e  had no p e r s o n a l  c o n t a c t  w i th  th e  s i c k .  
O s ie r  m en tio n s  t h a t , d u r i n g  s i x  y e a r s , 1 n u r s e , 1 o r d e r l y , a n d  1 p a t i e n t  
took  th e  d i s e a s e  i n  th e  wards o f  w hich  he was i n  c h a r g e .
C lo th in g  and bed  l in e n (w h ic h  have b e en  s o i l e d  by th e  p a t i e n t ) ,  
m a t t r e s s e s , and u t e n s i l s  ( s u c h  as  u r i n a l s  and s y r i n g e s )  may convey 
th e  d i s e a s e  to  o t h e r s  n o t  i n  im m ediate  a t t e n d a n c e .T h e  s t a t i s t i c s  o f  
th e  London P ev e r  H o s p i t a l  show t h a t  l a u n d r e s s e s  a r e  more l i a b l e  to  
c o n t r a c t  ty p h o id  f e v e r  th a n  th e  im m edia te  a t t e n d a n t s  upon  th e  s i c k .  
T h e i r  l i a b i l i t y  i s  g r a v e s t  i n  th o s e  c a s e s  i n  w h ich  th e  bed  l i n e n  and 
c lo t h e s  o f  a  p a t i e n t  a r e  n o t  im m e d ia te ly  d i s i n f e c t e d  a f t e r  u se .T h e  
com m ittee o f  th e  C l i n i c a l  S o c ie ty  c o n c lu d ed  t h a t  ty p h o id  i n f e c t i o n  
may be conveyed by f o m i t e s , a n d  may be r e t a i n e d  i n  them p ro b a b ly  f o r  
two months a t  l e a s t .
I t  i s  n a t u r a l  t o  suppose  t h a t  ty p h o id  i n f e c t i o n  may be conveyed 
by f l i e s  and s i m i l a r  i n s e c t s .T h e y  c a r r y  th e  b a c i l l i  f rom  th e  d i s c h a r ­
g e s ,a n d  d i r e c t l y  i n f e c t  o t h e r s ; o r  t h e y  d e p o s i t  th e  p o i s o n  on th e  
food.Sirnm onds, C r a ig ,B u r g e s s , H o ffm an n ,V ee d e r ,S an g re e , and  o t h e r s  
have shown t h a t  m ic ro b es  may be conveyed by f l i e s  .Many o f  t h e  i n s t a n ­
c e s , i n  w hich  p e o p le  l i v i n g  i n  th e  same house a r e  a t t a c k e d  by ty p h o id  
f e v e r , c a n  be e x p la in e d  i n  t h i s  w ay.Such amxnethod would depend upon 
g ro s s  n e g l e c t  o f  s a n i t a t i o n , i n v o l v i n g  th e  ex p o su re  o f  i n f e c t e d  
e x c re ta .U n d e r  o r d in a r y  c i r c u m s t a n c e s , f l i e s  p r a c t i c a l l y  c o u ld  o n ly  
become p o t e n t  by c a r r y i n g  th e  i n f e c t i o n  to  w a te r ,a n d  so d i s t r i b u t i n g  
i t  th e re b y  .A p a r t  from  t h i s ,  th e y  can  o n ly  g iv e  r i s e  to  s p o r a d ic  c a s e s .
F o rm e r ly , th e  t r a n s m i s s io n  th r o u g h  a i r  -  e i t h e r  d i r e c t l y  from  
th e  p a t i e n t  o r  from  decomposing r e f u s e , a s  by sew er g as  o r  f rom  o ld  
c o l l e c t i o n s  o f  d u s t  -  was h e ld  to  be an  im p o r ta n t  mode o f  p r o p a g a t ­
io n  o f  th e  p o i s o n .T h i s  i s  now c o n s id e r e d  to  be o f  v e ry  r a r e  o c c u r r ­
e n c e .  I t  h as  been  shown t h a t  d r y  b a c i l l i  may be su spended  i n  th e  a i r .  
Some have th o u g h t  t h a t  th e y  found  them i n  th e  d u s t  o f  a  b u i l d i n g  
w h e re in  t h e r e  had b een  c a s e s  o f  ty p h o id  f e v e r  .O th e rs  b e l i e v e  t h a t  
th e  gas e s c a p in g  from  open d r a i n s , o r  a i r  b low ing  o v er  p o l l u t e d  s o i l ,  
may have been  an  im p o r ta n t  f a c t o r  i n  g ib in g  r i s e  to  th e  d i s e a s e ;  
b u t ,w h e re  th e s e  u n fa v o u ra b le  c o n d i t i o n s  e x i s t , t h e r e  a r e  d o u b t l e s s  
o th e r  ways th a n  th ro u g h  a i r  by means o f  w hich  th e  b a c i l l i  may have 
been d i s s e m in a te d .
S ince  th e  tim e o f  B u d d ,th e  m arked ly  c o n ta g io u s  c h a r a c t e r  o f  
ty p h o id  s t o o l s  has  been  c o n s id e re d  e s t a b l i s h e d . l t  i s  c e r t a i n  t h a t  
th e  b a c i l l i  e scap e  from  th e  body f o r  th e  m ost p a r t  i n  th e  f a e c e s  and 
u r i n e .S in c e  th e  methods o f  s e p a r a t i n g  th e  b a c i l l u s  ty p h o su s  from  o t ­
h e r  b a c t e r i a  have been  im p ro v e d ,th e y  have been  d e m o n s tra te d  i n  the  
f a e c e s  i n  more th a n  a  h a l f  o f  th e  c a s e s  ex am in e d .R ich a rd so n  found  
them i n  10 o u t  o f  13 p a t i e n t s  -  i n  19 o u t  o f  55 s p e c i m e n s . l t  has 
been  h e ld  t h a t  ty p h o id  b a c i l l i  may be p r e s e n t  i n  th e  f a e c e s  o f  
p e rs o n s  n o t  s u f f e r i n g  from  ty p h o id  f e v e r : th u s ,R e m l in g e r  and  S c h n e id e r  
c la im ed  to  have found  them i n  50 p e r  c e n t . o f  n o n - ty p h o id  case s .O n e  
o t h e r  su c h  c ase  has  been  r e p o r t e d  i n  an a t t e n d a n t  upon ty p h o id  f e v e r  
p a t i e n t s .R ic h a r d s o n  exam ined th e  f a e c e s  o f  n o n - ty p h o id  p a t i e n t s  
d u r in g  l i f e  s e v e n te e n  t im e s  and p o s t-m o rte m  tw e lve  t im e s ;b u t  he was 
no t  a b le  to  d i s c o v e r  any ty p h o id  b a c i l l i  i n  them. They may rem ain  
in  th e  g a l l - b l a d d e r  f o r  lo n g  a f t e r  an  a t t a c k .T h e  b a c i l l i  may t h e r e ­
f o r e  p a s s  i n t o  th e  i n t e s t i n e s , a n d  so  be d i s c h a r g e d  from  th e  body 
when th e r e  i s  no m a n i f e s t a t i o n  o f  th e  d i s e a s e .T h e  u r i n e  has a l s o  
been  found to  c o n ta in  ty p h o id  b a c i l l i  f o r  w e e k s ,o r  even  f o r  m onths , 
a f t e r  th e  p a t i e n t * s  re c o v e ry  .They a re  s a i d  to  become more abundan t 
i n  th e  f a e c e s  when th e  s t a g e  o f  s lo u g h in g  i n  P e y e r ' s  p a tc h e s  a r r i v e s .  
They a re  som etim es found a s  e a r l y  a s  th e  s e v e n th  day ;and  th e y  
u s u a l l y  d i s a p p e a r  aeon  a f t e r  c o n v a le sce n ce  has  s e t  in .T h e y  have been
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seen  f o r t y  days a f t e r  th e  te m p e ra tu re  had become n o rm a l .R ic h a rd so n  
found ty p h o id  b a c i l l i  i n  th e  u r i n e  i n  9 o u t o f  38 ty p h o id  p a t i e n t s ,  
in  44 o u t  o f  172 specim ens.W hen f o u n d , th e y  were i n  l a r v e  num bers, 
and in  n e a r l y  p u re  c u l tu r e .T h e y  a p p e a re d  f i r s t  i n  th e  l a t e r  s t a g e s  
o f  th e  a t t a c k , g e n e r a l l y  p e r s i s t i n g  f a r  i n t o  c o n v a le s c e n c e ; in  2 c a s e s  
they  w ere found  t e n  days a f t e r  th e  p a t i e n t s  had  b e en  d i s c h a rg e d  from  
the h o s p i t a l .T h e y  were n e a r l y  a lw ays a s s o c i a t e d  w i th  a lb u m in u r ia  
and c a s t s .
A cco rd ing  to  R u d d ,th e  s p u tu m ,in  c a s e s  o f  ty p h o id  f e v e r  where 
b r o n c h i t i s  i s  e x c e s s iv e ,m a y  som etim es c o n ta in  th e  germs o f  th e  
d i s e a s e :  he m en tio ns  a  case  i n  w hich  th e y  were b e l i e v e d  to be 
r e s p o n s ib l e  f o r  th e  p r o p a g a t io n  o f  t h e  d i s e a s e .
The b a c i l l u s  ty p h o su s  has  a l s o  been  fo und  i n  th e  p e r s p i r a t i o n  
i n  OBsrtain s u f f e r e r s  from  th e  d i s e a s e .
The p r o p a g a t io n  o f  ty p h o id  f e v e r  h a s  b e en  more f r e q u e n t l y ,  
c l e a r l y , a n d  s t r i k i n g l y  shown to  occu r  by means o f  d r in k in g - w a te r  
th an  i n  any o th e r  w ay .T here  a r e  a  v e ry  l a r g e  number o f  c a s e s  r e c o r d ­
ed i n  th e  l i t e r a t u r e . A  few o f  them ,show ing  m ost s u r e l y  th e  o r i g i n  o f  
t h i s  d i s e a s e  from th e  w a t e r - s u p p l y ,may be c i t e d  a t  t h i s  j u n c t u r e :
(1) Cayley ( { r i t . M e d . l o u r . ,M ar.1 5 ,1 8 8 0 )  w r i t e s  t h a t  La&sen i s  a  
v i l l a g e  l y in g  on th e  r a i l r o a d  be tw een  B a s le  and O l t e n , s h o r t l y  b e fo r e  
c r o s s in g  then g r e a t  H a u e n s te in  T u n n e l . l t  i s  s i t u a t e d  i n  th e  J u r a , i n  
th e  v a l l e y  o f  t h e  E r g o lz ,a n d  c o n s i s t s  o f  103 h o uses  w i th  819 
i n h a b i t a n t s . l t  was rem ark ab ly  h e a l th y , a n d  r e s o r t e d  to  on t h a t  a c c o u n t  
as a  p la c e  o f  summer r e s id e n c e  .W ith  th e  e x c e p t io n  o f  s i x  h o u s e s , i t  
was s u p p l i e d  w i t h  w a te r  by a  s p r i n g ,w i t h  two h e a d s ,w h ic h  r i s e s  above 
the  v i l l a g e  a t  th e  s o u th e r n  f o o t  o f  a  m ou n ta in  c a l l e d  th e  S to c k h a ld -  
e r ,com posed  o f  o B l i t e .T h e  w a te r  i s  r e c e i v e d  i n t o  a  w e l l - b u i l t  
covered  r e s e v o i r , a n d  i s  d i s t r i b u t e d  by wooden p ip e s  to  f o u r  p u b l i c  
fo u n ta in s ,w h e n c e  i t  i s  drawn by th e  i n h a b i t a n t s . S i x  houses  had an  
in d e p e n d e n t  w a te r - s u p p ly  -  f i v e  from  w e l l s , a n d  one from  th e  m i l l -  
dam of a  p u b l i c  f a c to r y .O n  August 7 ,1 8 7 2 , 10 i n h a b i t a n t s  o f  L au sen ,  
l i v i n g  i n  d i f f e r e n t  h o u se s ,w e re  s e i z e d  w i th  ty p h o id  f e v e r ; a n d  
d u r in g  th e  n e x t  n in e  days 57 c a s e s  o c c u r r e d  -  th e  o n ly  hou ses  e s c a p ­
in g  b e in g  th o s e  s i x  w hich  were n o t  s u p p l i e d  by th e  p u b l i c  f o u n t a i n s ,  
The d i s e a s e  c o n t in u e d  to  s p r e a d ,a n d  i n  a l l  130 p e r s o n s  were a t t a c k e d ,  
a s  w e l l  a s  s e v e r a l  c h i l d r e n  who had  been  s e n t  to  L ausen  f o r  th e  
b e n e f i t  o f  t h e  f r e s h  a i r : t h e s e  f e l l  i l l  a f t e r  t h e i r  r e t u r n  home. A 
c a r e f u l  i n v e s t i g a t i o n  was made i n t o  th e  c u a s e s  o f  t h i s  e p id e m ic ,a n d  
a  com ple te  e x p la n a t i o n  was f o r th c o m in g .S e p a ra te d  f ro m  the  v a l l e y  o f  
E r g o l z , i n  w h ich  L au sen  l i e s , b y  th e  S t o c k h a l d e r , t h e  m oun ta in  a t  th e  
f o o t  o f  w hich  th e  s p r i n g  su p p ly in g  Lfcusen r i s e s , i s  a  s id e  v a l l e y  
c a l l e d  th e  P u r j u s t , t r a v e r s e d  by a  s t r e a m , th e  B u r le n b a c h ,w h ic h  j o i n s  
th e  E r g o lz  j u s t  be low  L ausen  -  th e  S to c k h a ld e r  occupy ing  th e  f o r k  
o f  th e  v a l l e y .  The P u r l e n th a l  c o n ta in s  s i x  fa rm  h o u se s ,w h ic h  were 
s u p p l ie d  w i th  d r in k in g  w a te r  -  n o t  from  th e  P u r le n b a c h ,b u t  from  a  
s t re a m  r i s i n g  on th e  o p p o s i te  a id e  o f  th e  v a l l e y  to  th e  S to c k h a ld e r .  
$ o w ,th e re  was r e a s o n  to  b e l i e v e  t h a t  u n d e r  c e r t a i n  c i r c u m s ta n c e s  
w a te r  from  th e  F u r le n b a c h  found  i t s  way from  th e  S to c k h a ld e r  i n t o  
one o f  th e  heads  o f  th e  f o u n t a i n  s u p p ly in g  L a u s e n . I t  was n o t i c e d  t h a t  
when th e  meadows o f  one s i d e  o f  th e  P u r le n b a c h  were i r r i g a t e d , w h i c h  
was done p e r i o d i c a l l y , th e  f low  o f  w a te r  i n to  th e  L ausen  s p r in g s  was 
i n c r e a s e d , r e n d e r i n g  i t  p ro b a b le  t h a t  th e  i r r i g a t i o n  w a te r  p e r c o l a t e d  
th ro u g h  th e  s u p e r f i c i a l ,  s t r a t a , a n d  found  i t s  way u n d e r  th e  S to c k h a l ­
der  by s u b t e r r a n e a n  c h a n n e ls  i n  th e  l im e s to n e  rock .M oreover,som e 
y e a r s  b e fo r e  a  h o le  on one o c c a s io n  formed c lo s e  to  th e  P u r le n b a c h  
by th e  s in k in g  i n  o f  th e  s u p e r f i c i a l  s t r a t a , a n d  th e  s t re a m  betfame 
d i v e r t e d  i n t o  i t  and  d i s a p p e a r e d ;w h i le  s h o r t l y  a f t e r w a r d s  the  
s p r in g  o f  L ausen  began  to  f lo w  much more a b u n d a n t ly . The h o le  was 
f i l l e d  u p ,a n d  th e  P u r le n b a c h  resum ed i t s  u s u a l  c o u rse .T h e  P u r le n b a c h  
was u n q u e s t io n a b ly  c o n ta m in a te d  by th e  p r i v i e s  o f  a d ja c e n t  farm  
h o u s e s : th e  s o i l  p i t s  communicated w i th  i t .T h u s , f r o m  tim e imm emorial, 
whenever the  meadows o f  th e  P u r l e n th a l  were i r r i g a t e d  th e  c o n ta m in a t ­
ed w a te r  o f  th e  P u r l e n b a c h , a f t e r  p e r c o l a t i o n  th ro u g h  s u p e r f i c i a l  
s t r a t a  and a  lo n g  u n d e rg ro u n d  c o u r s e , h e lp e d  to  f e e d  one o f  the  two 
heads o f  th e  f o u n t a i n  s u p p ly in g  L ausen .T he  n a t u r a l  f i l t r a t i o n ,  
how ever, w hich  i t  unde rw en t r e n d e re d  i t  p e r f e c t l y  b r i g h t  and c l e a r ;  
chem ical e x a m in a t io n  showed i t  to  be rem arkab ly  f r e e  from  o rg a n ic
i m p u r i t i e s ;and L ausen  i t s e l f  was e x tre m e ly  h e a l th y  and f r e e  from  fever. 
On Jun e  l© th ,o n e  o f  t h e  p e a s a n t s  o f  th e  P u r l e n th a l  f e l l  i l l  w i th  
ty p h o id  f e v e r , -  th e  so u rc e  o f  w hich  was n o t  c l e a r l y  made o u t , -  and
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p a s s e d  th r o u g h  a  s e v e re  a t t a c k  w i th  r e l a p s e s  -  so  t h a t  he rem ained  
i l l  a l l  summer;and on J u l y  1 0 th  a  g i r l  i n  th e  same h o u s e ,a n d  i n  
August a  h o y ,w ere  a t t a c k e d . T h e i r  d e j e c t i o n s  were c e r t a i n l y  -  a t  
l e a s t  i n  p a r t  -  thrown i n t o  t h e  P u r l e n t h a l ; an d ,  mo r e o v e r , t h e  s o i l - p i t  
o f  th e  p r iv y  communicated w i th  th e  b r o o k . I n  th e  m id d le  o f  J u l y , t h e  
meadows o f  th e  P u r l e n t h a l  were i r r i g a t e d  a s  u s u a l ; a n d ,w i th i n  t h r e e  
w e e k s , th i s  was fo l lo w e d  by th e  o u tb re a k  a t  L a u s e n .  W ith  th e  o b j e c t  
o f  d e m o n s tra t in g  th e  c o n n e c t io n  be tw een  th e  w a te r - s u p p ly  o f  L ausen  
and th e  P u r l e n b a c h , th e  fo l lo w in g  e x p e r im e n ts  were p e rfo rm e d :  The 
h o le ,m e n t io n e d  above a s  h av in g  on one o c c a s io n  d i v e r t e d  th e  P u r l e n ­
b a ch  i n to  th e  presum ed s u b t e r r a n e a n  c h a n n e ls  u n d e r  th e  S to c k h a ld e r ,  
was c l e a r e d  o u t ; e i g h t e e n  h u n d red w eig h t o f  s a l t  were p o u re d  i n  a f t e r  
b e in g  d i s s o l v e d  i n  w a te r j a n d  th e  s t r e a m  a g a in  d i v e r t e d  d n to  i t .T h e  
n e x t  day s a l t  was fo und  in  th e  s p r in g  a t  L a u s e n .F i f t y  pounds o f  
w heaten  f l o u r  were th e n  p o u re d  i n to  th e  h o l e , a n d  th e  Furlenfctefc 
a g a in  d i v e r t e d  i n t o  i t j b u t  th e  s p r in g  a t  L ausen  rem ained  c l e a r , a n d  
no r e a c t i o n  o f  s t a r c h  c o u ld  be o b ta in e d  -  show ing t h a t  th e  w a te r  
m ust have found  i t s  way u n d e r  th e  S t o c k h a l d e r , i n  p a r t  by p e r c o l a t i o n  
th ro u g h  th e  p o ro u s  s t r a t a , a n d  n o t  by d i r e c t  c h a n n e ls .
fa) An ep idem ic  o f  ty p h o id  f e v e r  o c c u r r e d  a t  S t u t t g a r t  i n  1872. 
The meadows,from a p o r t i o n  o f  which th e  S t u t t g a r t  a q u ed u c t  r e c e i v e s  
i t s  s u p p l y , w e r e , i n  the b e g in n in g  o f  th e  w i n t e r  1 8 7 1 - 7 2 , t h i c k l y  
manured w ith  th e  c o n te n t s  fif t h e  c i t y  s e w e rs .T h e re  w a s , i n  J a n u a r y ,  
a  thaw w i th  r a i n ; a n d  th e  w a te r  o f  t h i s  a q u e d u c t  became o f  a  y e l lo w  
c o l o u r ,w i t h  an  o f f e n s iv e  s m e l l .T h is  was n o r  p ro d u ced  by i n o r g a n ic  
s u b s t a n c e s ; and  e x a m in a t io n  showed the  p re s e n c e  o f  l a r g e  q u a n t i t i e s  
ofi* o rg a n ic  m a t t e r . I n  F e b r u a r y ,a n  ep id em ic  b rok e  o u t  i n  th e  p o r t i o n  
o f  th e  c i t y  s u p p l i e d  by t h i s  a q u ed u c t  -  so s e v e r e , i n d e e d , t h a t  t h e r e  
iiappened to  b e ,o n  th e  a v e ra g e ,o n e  ty p h o id  p a t i e n t  f o r  e v e r y  two 
h o u s e s . I n  a  n e ig h b o u r in g  d i s t r i c t , p a r t l y  s u p p l i e d  w i th  w a te r  from  
th e  same a q u e d u c t , t h e r e  was an  a v e ra g e  o f  one p a t i e n t  to  e v e ry  t e n  
h o u se s .  In  th e  r e s t  o f  the  c i t y , t h e  d i s e a s e  was n o t  more f r e q u e n t  
th a n  a t  o r d in a r y  t im e s  -  a v e ra g in g  one c ase  to  e v e ry  f o r t y - f o u r  
h o u se s .
(3) There was an  ep idem ic  of ty p h o id  f e v e r , i n  1 8 9 8 ,a t  M a id s to n e ,  
in  which s t e e  1 ,9 0 8  c a se s  o f  t h e  d i s e a s e  were r e p o r t e d  o u t  o f  a  t o t ­
a l  p o p u la t io n  o f  3 5 ,0 0 0 .D i f f e r e n t  d i s t r i c t s  o f  th e  town were s u p p l i e d  
w i th  w a te r  from  d i f f e r e n t  s o u r c e s ; a lm o s t  a l l  o f  th e  c a s e s  o c c u r re d  
i n  th o se  d i s t r i c t s  r e c e i v i n g  t h e i r  w a te r  from  a  s i n g l e  so u rc e .A  
number o f  c a s e s , i t  i s  t r u e , o c c u r r e d  i n  t h a t  p a r t  o f  th e  town w hich  
d id  n o t  r e c e iv e  w a te r  from  t h i s  s o u r c e ; b u t  t h i s  can  be r e q d i l y  
a c c o u n te d  f o r  by th e  f a c t  t h a t  th e  i n h a b i t a n t s  d id  n o t , o f  c o u r s e ,  
rem ain  i n  th e  same d i s t r i c t , b u t  v i s i t e d  i n  d i f f e r e n t  p a r t s  of th e  
tow n;and  by th e  f u r t h e r  f a c t  t h a t  a r t i c l e s  o f  fo o d  and o t h e r  contam­
i n a t e d  a r t i c l e s  may have been  conveyed  from  one d i s t r i c t  to  ano th e tr .  
The w a te r  w hich  s u p p l i e d  th e  m ost s e v e r e ly  a f f e c t e d  p o r t i o n s  o f  th e  
town came i n  p a r t  from  r e s e v o i r s  so  l o c a t e d  a s  to  be l i a b l e  to  
c o n ta rn in a t io n jo n e  o f  them was v e ry  c lo s e  to  a  heap o f  r e f u s e  where 
crowds o f  h o p -p ic k e r s  were i n  th e  h a b i t  o f  d e f a e e a t i n g ,a n d  a l s o  to  
a  camp o f  g i p s i e s .
B a l l a r d  (On a  L o c a l i s e d  O u tb reak  o f  Typhoid P e v e r  i n  I s l i n g t o n ,  
London ,1871) has v e ry  c l e a r l y  shown m ilk  to  be a  medium o f  communic­
a t i n g  th e  d is e a s e .H e  found t h a t  an ep idem ic  w hich  o c c u r re d  i n  th e  
p a r i s h  o f  I s l i n g to n ,L o n d o n , i n  1 8 7 1 ,was ( l )  a lm o s t  e n t i r e l y  c o n f in e d  
to  a  d i s t r i c t  com prised  w i th in  a  c i r c l e  h av in g  a r a d i u s  o f  n o t  more 
th a n  a  q u a r t e r  o f  a  m i le ;  (2) t h a t  o u t  o f  62 f a m i l i e s  l i v i n g  w i t h in  
t h i s  d i s t r i c t , w h o  were known t o  have s u f f e r e d  from  ty p h o id  f e v e r , 54 
were c o n s t a n t ly  s u p p l i e d  w i th  m ilk  from  a  p a r t i c u l a r  d a i r y , a n d  i t  
was s a t i s f a c t o r i l y  p ro ved  t h a t  a t  l e a s t  3 o f  th e  rem a in in g  8 had 
o c c a s io n a l ly  p a r t a k e n  from  th e  same s o u r c e ;  and (3) t h a t  o u t  o f  142 
f a m i l i e s  ( com pris in g  a l l  th e  cus tom ers  of t h i s  d a i r y ,  and  l i v i n g  n o t  
on ly  w i th in  th e  d i s t r i c t  above s p e c i f i e d , b u t  i n  o t h e r  p a r t s  o f th e  
p a r i s h )  70 -  o r  v e ry  n e a r ly  a  h a l f  -  were in v ad ed  w i th  ty p h o id  f e v e r  
w i th in  th e  t e n  weeks d u r in g  w hich  th e  ep idem ic  l a s te d .U p o n  a  v i s i t  
to  the  farm  from  w hich  th e  m ilk  c a m e , i t  was a s c e r t a i n e d  t h a t  a  
member o f  th e  d a iry m an ’s f a m ily  had  been  i l l  w i th  ty p h o id  f e v e r ,a n d  
t h a t  th e  w a te r  o f  th e  w e l l  which s u p p l i e d  th e  fa m ily  w i th  d r in k in g -  
w a te r  had been  p o l l u t e d  w i t h  h i s  d i s c h a r g e s  .A lth o u g h  th e  dairym an
denied th a t t h is  w ater had ever  been mixed w ith  the m ilk ,h e  adm itted  
th a t i t  had been used to wa3h the m ilk -p a n s.
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A nothe r  rem a rk ab le  i n s t a n c e  o f  t h i s  k i n d ,o c c u r r i n g  a t  B r i s t o l ,  
was s t u d i e d  and d e s c r ib e d  by D av ies  -  th e  M ed ica l  O f f i c e r  o f  H e a l th  
o f  t h a t  c i t y .T h e  l o c a t i o n  o f  th e  c a s e s  h av in g  i n d i c a t e d  t h a t  th e  
o r i g i n  o f  th e  ep id em ic  l a y  i n  m i lk  coming from  one p l a c e , a  s e a r c h  
was made f o r  th e  so u rc e  o f  c o n ta m in a t io n  o f  t h a t  l i q u i d . F o r  a  lo n g  
tim e no e x p la n a t i o n  a p p e a re d ;b u t  i t  was f i n a l l y  a s c e r t a i n e d  t h a t  a  
man w orking i n  th e  f i e l d s , o n  th e  s i d e  o f  th e  v a l l e y  from  which th e  
m ilk  was b r o u g h t ,h a d  n o t  been  w e l l , t h o u g h  c o n t in u in g  a t  work.He had 
f r e q u e n t  e v a c u a t io n s  from  h i s  bow els i n  t h e  f i e l d s ; a n d  h i s  b lo o d  
gave the  W idal r e a c t i o n . l t  was a s c e r t a i n e d  a l s o  t h a t  th e  m i lk - c a n s  
were washed w i t h  w a te r  from  th e  s t r e a m  ru n n in g  th ro u g h  t h i s  v a l l e y .
I n  some c a se s  o y s t e r s  have b e en  shown to  be th e  a g e n t s  convey­
in g  th e  ty p h o id  b a c i l l i :  t h e r e  a r e  many i n t e r e s t i n g  c a s e s  on r e c o r d .  
C h a n te m e ss e , in  1 8 9 6 ,r e p o r t e d  a  sm a ll  o u tb r e a k  o f  ty p h o id  f e v e r  due 
t o ^ t h i s  c a u s e ;a n d  i t  was in  a  v i l l a g e  where t h e r e  had  been  no c a se  
o f  th e  d i s e a s e  f o r  a b o u t  a  y e a r .A  m erch an t t h e r e  im p o r te d  a  l o t  o f  
o y s t e r s , which were e a t e n  raw by f o u r t e e n  p e o p le .A l l  o f  th e s e  were 
ta k e n  i l l j w h i l e  none o f  th o se  l i v i n g  i n  th e  houses  where th e  o y s t e r s  
where consum ed,but had  n o t  p a r t a k e n  o f  them ,w ere a f f e c t e d .H o  l e s s  
th a n  8 o f  th e s e  14 p a t i e n t s  had s l i g h t  g a s t r o - i n t e s t i n a l  a t t a c k s ;
4 o t h e r s  were i l l  f o r  a b o u t  t h r e e  weeks w i th  p r o s t r a t i o n , a b d o m i n a l  
p a i n , t y m p a n i t i s , t e n d e r n e s s , a n d  d y s e n t e r i c  m ovem ents; th e  rem a in in g  2 
had s e v e re  a t t a c k s  o f  ty p h o id  f e v e r .F o o t e  had shown t h a t  ty p h o id  
b a c i l l i , w i t h  w hich  o y s t e r s  have been  i n t e n t i o n a l l y  in f e c te d ,m a y  be 
found  i n  them even a f t e r  t h t t t y  days from  th e  d a te  o f  i n f e c t i o n .
Even i n  e x tre m e ly  c o ld  w e a th e r , t h e y  may l i v e  i n  u n s t e r i l i s e d  s a l t  
w a te r  f o r  a t  l e a s t  e i g h t  d a y s . I n  warm w a te r  th ey  r a p i d l y  d im in is h  i n  
number a f t e r  th e  f i r s t  w eek ,and  can n o t  b s  d e t e c t e d  i n  s u c h  a f t e r  
t h r e e  weeks.He a l s o  showed t h a t  th e  b a c i l l u s  ty p h o su s  l i v e s  l o n g e r  i n  
th e  j u i c e s  and s tom ach  o f  th e  o y s t e r  th a n  i t  does i n  th e  w a te r  i n  
w hich  th e  o y s t e r  g row s.C hantem esse  e x p e r im e n te d ,b y  i n t e n t i o n a l l y  
c o n ta m in a t in g  o y s t e r s  w i th  ty p h o id  c u l t u r e s , t h e r e a f t e r  p l a c in g  them 
i n  s a l t  w a te r ,O n  rem obal a t  th e  end o f  tw e n ty - f o u r  h o u r s , t h e y  were 
found  i n  a s  v i r u l e n t  a  c o n d i t i o n  a s  h i t h e r t o .
I c e -c re a m  has som etim es b een  th e  cau se  o f  an o u tb re a k  o f  ty p h o id  
fe v e r .A n  e p id e m ic ,o c c u r r in g  i n  M id -R en frew sh ire  i n  1 8 9 3 ,was e v i d e n t ­
l y  d u e , a t  l e a s t  i n  p a n t , t o  th e  u se  o f  i c e - c r e a m  s o l d  by a  d e a l e r  
whose d a u g h te r  was s i c k  w i th  ty p h o id ,b u t  c o n t in u e d  to  work i n  th e  
shop d u r in g  m ost o f  h e r  i n d i s p o s i t i o n .
O th e r  a r t i c l e s  o f  food have been  blam ed f o r  th e  o c c u r re n c e  o f  
ty p h o id  f e v e r .S e v e r a l  ep id e m ic s  o f  th e  d i s e a s e  have been r e p o r t e d  
i n  w hich th e  m alady a p p e a rs  to  have been  c a u se d  by th e  u se  o f  
p u t r e f y i n g  m e a t ,o r  o f  th e  f l e s h  o f  d i s e a s e d  a n i m a l s . I n  some o f  th e s e  
th e  symptoms were r a t h e r  th o s e  o f  i r r i t a n t  p o i s o n in g  th a n  o f  ty p h o id  
f e v e r ; a n d  th e y  c o n s i s t e d  p r i n c i p a l l y  o f  v i o l e n t  v o m it in g  and  p u rg in g  
coming on v e ry  s h o r t l y  a f t e r  th e  i n g e s t i o n  o f  th e  unwholesome f o o d .
As ty p h o id  f e v e r  has n e v e r  been  re c o g n is e d  i n  a n i m a l s , i t  i s  d i f f i c ­
u l t  to  a v o id  th e  s u s p ic io n  t h a t  t h e r e  may have b een  some o th e r  f a c t ­
o r  a t  work i n  th e s e  c a s e s ,T h e re  y e t  rem ains a  c e r t a i n  number i n  w hich  
th e  symptoms can n o t be th u s  e x p la in e d .O n e  o f  th e  m ost rem ark ab le  o f  
th e s e  o c c u r re d  a t  a  f e s t i v a l  w hich  was h e ld  a t  K l o t e n , -  a  p l a c e  
ab ou t seven  m i le s  n o r th  o f  Z u r i c h , •  o f  w hich  th e  fo l lo w in g  i s  an 
e p i to m e :
Out o f  690 p e rs o n s  who s a t  down to  th e  c o l l  a t  i o n ,  290 w e<re 
tak e n  i l l ; 378 o th e r  p e rso n s ,w h o  d id  n o t  a t t e n d  th e  f e s t i v a l  b u t  who 
p a r to o k  o f  th e  meat p ro v id e d  f o r  i t , w e r e  a l s o  a f f e c t e d . I n  a d d i t i o n  
to  t h e s e , 49 seco n d a ry  c a se s  o c c u r re d  -  i . e . , o f  p e rs o n s  who su b se q ­
u e n t l y  became a f f e c t e d  w i th o u t  h av ing  e a t e n  o f  th e  m e a t .A l l  o t h e r  
s o u rc e s  o f  i n f e c t i o n  co u ld  c e r t a i n l y  be e x c lu d e d ,a s  K o l te n  was q u i t e  
f r e e  from  ty p h o id  f e v e r  a t  th e  t im e ;a n d  i t  was c l e a r l y  shown t h a t  
th e  w a te r  was n o t  th e  cause  o f  th e  o u tb r e a k .A l l  th e  v i s i t o r s  a t  the  
f e s t i v a l  who a t e  no m eat e s c a p e d ,a s  d id  a l s o  s e v e r a l  p e rs o n s  ifiao 
d rank  wine to  e x c e ss  and s u b s e q u e n t ly  v o m it id .T h e  p e r i o d  o f  i n c u b a t ­
io n  was s h o r t , a s  i n  o t h e r  ep idem ics  a r i s i n g  from  th e  same c a u se .
Some o f  th e  p eo p le  were i l l  on th e  secon d  day w i th  l o s s  o f  a p p e t i t e ,  
n a u s e a ,h e a d a c h e , p a in  and s w e l l in g  o f  th e  abdomen,and s l i g h t  f e v e r .  
These c a se s  were s l i g h t , a n d  th ey  g e n e r a l l y  ended i n  rec o v e ry .T h e  
g r e a t e r  number were a f f e c t e d  be tw een  th e  f i f t h  and th e  n i n t h  d a y s .
The symptoms i n  th e s e  c a s e s ,w h ic h  u s u a l l y  ra n  a  r a p i d  c o u rs e ,w e re
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c h i l l s ,  f e v e r , d i a r r h o e a , g r e a t  p r o s t r a t i  on, f r e q u e n t  and v i o l e n t  
d e l i r iu m ,a n d  a l s o  p r o fu s e  i n t e s t i n a l  h aem o rrhage .T he  r o s e c lo u s  
e r u p t i o n  was p r e s e n t  i n  a lm o s t  a l l  o f  th em ;an d  i n  a  few t h e " t a c h e s  
b le n & tre s "  ( b l u i s h  sp o t3  on t h e  s k i n  were d e t e c t e d .W i th  r e g a r d  to  
th e  meat s u p p l i e d , t h e  f o l lo w in g  f a c t s  were a s c e r t a i n e d :  A "butcher a t  
Seehach  f u r n i s h e d  42 pounds o f  v e a l  ta k e n  from  a  c a l f ,w h i c h  a p p e a rs  
to  have been a t  th e  p o i n t  o f  d e a th  when i t  was k i l l e d  by h im .A ll  
th e  f l e s h  o f  t h e  an im a l was s e n t  to  su p p ly  th e  f e s t i v a l  a t  K o l t e n ;  
b u t  th e  l i v e r  was ea tlaa  by an i n h a b i t a n t  o f  S e e h a c h ,a n d  he was 
a t t a c k e d  by ty p h o id  f e v e r  a l s o .T h e  b r a i n  was s e n t  to  th e  p a rso n a g e  
a t  S e e b ac h ,an d  a l l  th e  h o u se h o ld  became a f f e c t e d  by th e  same d i s e a s e .  
I t  was a l s o  found  t h a t  a n o th e r  o f  th e  c l a v e s  was d i s e a s e d .T h e  v e a l  
from  t h i s  an im al had  been  k e p t  f o u r t e e n  d a y s ,a n d  was i n  a  decomposed 
s t a t e . A l l  th e  m eat was p la c e d  t o g e t h e r  i n  t h e  m e a t - s a f e  o f  th e  in n  
a t  w hich  th e  f e s t i v a l  was h e ld .T h i s  f e c e p t a c l e  was i n  an  e x tre m e ly  
f i l t h y  c o n d i t i o n ja n d  Qayley (On Some P o i n t s  i n  th e  P a th o lo g y  and 
T rea tm en t o f  Typhoid P ev er,L o ndo n , 1880) t h in k s  t h e r e  can  be no doubt 
t h a t  th e  p u t r e f y i n g  £&a&h o f t h i s  l a s t  c a l f , t o g e t h e r  wih th e  s t a t e  
o f  th e  m e a t - r e c e p t a c l e ,would r a p i d l y  e x c i t e  d e c o m p o s i t io n  i n  th e  
whole s u p p ly ,  d e i s s l e r  d o u b ts  w h e th e r  t h i s  ep id em ic  was r e a l l y  
ty p h o id  f e v e r ; a n d  he p o i n t s  o u t  t h a t  th e  symptoms o c c u r r e d  to o  soon  
a f t e r  th e  i n g e s t i o n  o f  th e  d i s e a s e d  m e a t ,a n d  re a c h e d  t h e i r  f u l l  
developm ent to o  e a p l f ly .T h e  c a se s  were a l s o  accom panied  by more p a in  
i n  th e  abdomen th a n  i s  g e n e r a l l y  met w i th  in ty p h o id  f e v e r .T h e  p r o p ­
o r t i o n  o f  r e c o v e r i e s  a l s o  a p p e a rs  t o  have been  u n u s u a l ly  l a r g e .  
U n q u e s t io n a b ly  th e  p a t i e n t s  i n  th e  K lo te n  ep id e m ic  were i n  a  l a r g e  
number o f  i n s t a n c e s  s im p ly  s u f f e r i n g  from  th e  a c t i o n  o f  an  i r r i t a n t  
p o i s o n ; b u t  th e  p re s e n c e  o f  th e  c h a r a c t e r i s t i c  l e s i o n s  o f  ty p h o id  
f e v e r  i n  some o f  th e  f a t a l  c a s e s  r e n d e r s  i t  c e r t a i n  t h a t  t h i s  
d i s e a s e  e x i s t e d  i n  th e  v i l l a g e  a t  th e  same t i m e . I n  th e  r e p o r t  o f  t h i s  
ep idem ic  i t  i s  n o t  s t a t e d  t h a t  e i t h e r  o f  th e  c&lves w hich  f u r n i s h e d  
a  p a r t  o f  th e  meat f o r  th e  f e s t i v a l  were s u f f e r i n g  from  ty p h o id  
f e v e r  a t  th e  tim e th e y  were s l a u g h t e r e d . l t  i s  s a i d  t h a t  t h i s  an im al 
i s  l i a b l e  to  be a t t a c k e d  by th e  d i s e a s e , a n d  t h a t  i n  c e r t a i n  c a s e s  
ty p h o id  f e v e r  has  fo l lo w e d  th e  i n g e s t i o n  o f  v e a l  (B e r l  , k l  i n .  Wo c h . , 
1 8 7 8 ,N o .3 9 ) .  That i t  does n o t  u s u a l l y  o c cu r  from  t h i s  c au se  i s  b e l ­
ie v e d  to  be p ro b a b ly  d ie  to  th e  f a c t  t h a t  th e  f l e s h  o f  t h i s  an im al 
i s  g e n e r a l l y  e a t e n  b e f o r e  i t  has had time to  a c q u i r e  i n f e c t i v e  
p r o p e r t i e s .
P A T H O L O C r Y .
I n  ty p h o id  f e v e r  th e  b a c i l l u s  ty p h o su s  g a in s  e n t r a n c e  to  th e  
sys tem  by means o f  th e  i n t e s t i n e s  a f t e r  h a v in g  been  sw a l lo w ed .P o r  
one o r  two weeks no e f f e c t s , o r  o n ly  v e ry  s l i g h t  o n e s ,a r e  p ro d u c e d .  
Sometimes th e  b a c i l l i  may rem ain  a l i v e  i n  one o r  o t h e r  p a r t  Df th e  
body f o r  a  lo n g  p e r io d  w i th o u t  g iv in g  r i s e  to  im p o r ta n t  symptoms. 
U s u a l ly ,h o w e v e r , in  one o r  two weeks a f t e r  t h e i r  i n t r o d u c t i o n ,d e c i d e d  
e f f e c t s  b e g in  g r a d u a l ly  to  show th e m se lv e s  .The ts^phoid b a c i l l i  have 
b een  found  i n  n e a r ly  ev e ry  o rgan  and f l u i d  o f  th e  body s p e c i a l l y  
exam ined ; th e y  escape  w i th  the  u r i n e  and f a e c e s ; a n d  th e y  may a l s o  
make t h e i r  way th ro u g h  th e  p l a c e n t a  i n t o  th e  f o e t u s  .L odg ing  i n  th e s e  
v a r io u s  p a r t s  and s c a t t e r i n g  everyw here  t h e i r  p o iso n o u s  p r o d u c t s ,  
th ey  g iv e  r i s e  to  abnorm al phenom ena.w hich same may be d iv id e d  i n t o  
two g roups -  (1) i n t o x i c a t i o n , a n d  (2) a n a to m ic a l  a l t e r a t i o n s .  I n  th e  
m a jo r i t y  o f  o r d in a r y  c a s e s  o f  ty p h o id  f e v e r  th e  t o x i c  e f f e c t s  
d e d id e d ly  p r e d o m in a te ; th e  l o c a l  l e s i o n s  and  th e  symptoms depending 
d i r e c t l y  upon th e s e  l e s i o n s  p la y  i n  most c a se s  a  l e s s  c o n sp icu o u s  
p a r t .  Among th e  more p ro m in en t t o x i c  m a n i f e s t a t i o n s  o f  th e  d i s e a s e  
a re  the  e l e v a t i o n  o f  th e  t e m p e r a t u r e , -  c h a r a c t e r i s t i c  i n  i t s  
d u r a t io n  and v a r i a t i o n s , -  th e  p r o s t r a t i o n , t h e  g e n e ra l  p a in s , a n d  the  
d i s tu r b a n c e s  o f  t h e  n e rvo us  sys tem .T he  d i s tu r b a n c e  o f  th e  c i r c u l a t i o n  
p ro b a b ly  a l s o  th e  d i s t e n s i o n  o f  t h e  abdomen -  a r e  i n  p a r t  
e f f e c t s  o f  th e  i n to x i c a t i o n .T h e  ty p h o id  b a c i l l i  and t h e i r  p ro d u c ts  
n o t  on ly  i n t e r f e r e  w i th  th e  f u n c t io n s  o f  th e  o rg an s  by t h e i r  
p o iso n o u s  a c t i o n , b u t  even  cause  s t r u c t u r a l  changes i n  them. The
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t i s s u e s  a re  e x c i t e d  to  somewhat c h a r a c t e r i s t i c  h i s t o l o g i c a l  c h an g e s .  
The s m a l l e r  lymph c h a n n e l s , more p a r t i c u l a r l y  i n  and a ro u n d p o d u le s  
o f  lym phoid  t i s s u e , a r e  e s p e c i a l l y  s e n s i t i v e  to  in f e c t io n ,a n d .  r e a c t  
p r i n c i p a l l y  i n  th e  way o f  c e l l u l a r  p r o l i f e r a t i o n . T h i s , w i t h  some 
c o n g e s t io n  and in f la m m a to ry  e x u d a t io n ,p r o d u c e s  a  marked s w e l l in g  o f  
th e  lymph o rg a n s ,a n d  f r e q u e n t l y  ends i n  such  o b s t r u c t i o n  to  th e  l o c ­
a l  c i r c u l a t i o n  t h a t  n e c r o s i s  r e s u l t s , a n d  a l s o  a  s lo u g h in g  o f  exposed  
s u r f a c e s . I n  o t h e r  c a s e s , o r  in  o th e r  p a r t s  o f  th e  same p a t i e n t , t h e  
b a c i l l i  may have a  t r u e  p y o g e n ic  p o w e r ,c a u s in g  s u p p u r a t io n  i n  
v a r io u s  o rg an s  and  t i s s u e s .D e g e n e r a t i o n s  o f  v a r io u s  k in d s  a r e  a l s o  
commonly p ro d u ced  i n  d i f f e r e n t  o rg an s  -  e s p e c i a l l y  i n  th e  p ro to p la s m  
o f th e  c e l l  b o d i e s , a s  i n  th e  case  o f  many i n f e c t i o u s  d i s e a s e s .T h e  
ty p h o id  b a c i l l i  a p p e a r  to  have a  marked p r e f e r e n c e  f o r  c e r t a i n  p a r t s  
o f  th e  body -  v i z . , t h e  lym phoid  s t r u c t u r e s  o f  t h e  lo w e r  end o f  th e  
i l e u m , th e  m e s e n te r i c  lymph n o d e s ,a n d  the  s p l e e n ; a n d  th e n  th e  mucous 
membrane o f  th e  r e s t  o f  th e  i n t e s t i n e  ( i l e u m ) , t h e  l a r g e  i n t e s t i n e ,  
th e  j e ju n u m , th e  l a r y n x , t h e  p h a ry n x , th e  g a l l - b l a d d e r , and  th e  h o n e s .
The b l o o d - v e s s e l s  and th e  l i v e r  a r e  l e s s  f r e q u e n t l y  a f f e c t e d .T h e  
m ost n o t i c e a b l e  l e s i o n s  found  i n  ty p h o id  f e v e r  a r e  th o se  o f  P e y e r ’ s 
p a tc h e s .T h e y  become e n la r g e d  and c o n g e s t e d , n e c r o t i c , u l c e r a t e d , a n d  
i a t e r  c i c a t r i s e d . T h e  o t h e r  mucous membranes a b o v e-m en tio n ed  may 
show s i m i l a r  chang es .T he  lym ph nodes and s p l e e n  become e n la r g e d ,a n d  
th e  bones and  t h e i r  p e r io s te u m  may be in flam ed .S om e o f  th e  b lo o d ­
v e s s e l s  a r e  o c c lu d e d  by the  p r o l i f e r a t i n g e n g ^ t h e l i u m , o r  by c l o t s  
cau se d  by th e s e  c e l l s  as  th e y  b re a k  downjand th e s e  o b s t r u c t i o n s  
l e a d  to  n e c r o s i s , a s  s e e n  i n  m inu te  f o c i  i n  th e  l i v e r , u l c e r s  o f  
v a r io u s  s i z e  i n  th e  mucous m em brane,and gangrene  i n  v a r io u s  s i t u a t i ­
ons,T he d e b i l i t y  and m a l n u t r i t i o n  in d u ced  by a l l  t h e s e  e f f e c t s  o f  th e  
i n f e c t i o n , a i d e d  by th e  p r e s s u r e  i n  c e r t a i n  p a r t s ,m a y  cause  b e d - s o r e s .  
These b e d - s o r e s , gangrenous a r e a s , a n d  u l c e r s  f u r n i s h  $  re a d y  means o f  
e n t r a n c e  f o r  p y o g en ic  mi c r o - o r g a n i  sms, wanks in g  a  mixed i n f e c t i o n  
w i th  the  u s u a l  m a n i f e s t a t i o n s  o f  th e  pyaem ic c o n d i t i o n .
-Q- R B I  D A H A T _0_ _ M Y •
JMEE8AMSECB JfflLJB B, jfiABAVBB*
I n  g e n e r a l  , r i g o r  m o r t i s  i s  more marked and more p ro lo n g e d  th a n  
a f t e r  ty phu s  f e v e r .E m a c ia t io n  i s  o f t e n  ex trem e i n  c a s e s  i n  which 
d e a th  has ta k e n  p la c e  a f t e r  th e  t h i r d  week -  e s p e c i a l l y  i f  they  have 
been  a t t e n d e d  with, much d i a r r h o e a  and p y re x ia .H o  t r a c e s  of th e  
c h a r a c t e r i s t i c  r o s e o lo u s  e r u p t i o n  a re  found  a f t e r  d e a th  -  no m a t t e r  
how p r o fu s e  i t  may have been  during* l i f e  .S u d a n in a ,o n  th e  o t h e r  
b a n d , p e r s i s t *,and d i s c o l o r a t i o n s  o f  th e  dependen t p a r t s  o f  th e  body 
a re  i n v a r i a b l y  p r e s e n t .
Typhoid d i f f e r s  from  th e  o t h e r  c o n tin u e d  f e v e r s , w i t h  th e  
e x c e p t io n  iof c e r e b r o - s p in a l  f e v e r , i n  th e  i n v a r i a b l e  p re s e n c e  of 
s p e c i a l  p a th o l o g i c a l  ch an g es .T h ese  a r e  s o •c h a r a c t e r i s t i c  t h a t  an 
e x am in a tio n  o f  t h e  body a f t e r  d e a th  w i l l  make known the  n a tu r e  o f  
th e  d i s e a s e  -  no m a t t e r  w h e th e r  th e  symptoms have been su g g e s te d  o r  
n o t  d u r in g  l i f e . I t  must be rem em bered ,j iow ever ,th a t  th e  i n t e s t i n a l  
l e s i o n s , a s  w e l l  a s  th o s e  o f  the  m e s e n te r ic  g la n d s ,d o  n o t  c o n s t i t u t e  
ty p h o id  f e v e r ; b u t  t h a t  th e  chem ical p o is o n  p ro d u ced  by i t s  s p e c i f i c  
cause  i s  ta k e n  up by th e  f l u i d s  o f  th e  b o d y ,an d  g iv e s  r i s e  t o  g e n e ra l  
d i s t u r b a n c e s , w hich  a re  p r e s e n t  i n  a l l  f u l ly - d e v e lo p e d  c q s e s ,a n d  which 
m a n i fe s t  th em se lv e s  a t  a  v e ry  e a r l y  p e r io d  i n  th e  a t t a c k .T h e  more 
im p o r ta n t  symptoms o f  th e  malady a re  n o t  due to  th e  s p e c i f i c  l e s i o n s ,  
b u t  can be d i r e c t l y  a t t r i b u t e d  to  th e  g e n e r a l  p ro c e s s .T h e  a n a to m ic a l  
l e s i o n s  of ty p h o id  f e v e r  c a n , t h e r e f o r e , be d iv id e d  i n to  two g ro u p s .
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The f i r s t  o f  th e se  i n c l u d e s  c e r t a i n  changes in  the g lands o f  P eyer,  
the s o l i t a r y  glands o f  the i n t e s t i n e s , the s p l e e n , and o th er  lym phatic  
s tr u c tu r e s  o f  the body. These ch a n g es , which c o n s i s t  e s s e n t i a l l y  tot 
a m edullary i n f i l t r a t i o n  o f  th e se  g l a n d s ,w i l l  be m inu te ly  d escr ib ed  
p r e s e n t ly •They are p e c u l ia r  to the d is e a s e ,a n d  j u s t  as c h a r a c t e r i s t -  
i c  o f  i t^ a s  the c o n d it io n  o f  the lu n g s  and t h e i r  membranes found in  
pneumonia and p le u r is y a r e  c h a r a c t e r i s t i c  o f  th o se  d is e a se s .T h e y  are 
u s u a l ly  most developed in  grave c a se s ;h u t  o c c a s io n a l ly  they  are  
s l i g h t ’,and hut l i t t l e  m arked,in  ca ses  in  which the g en era l symptoms 
are s e v e r e .T h e r e fo r e , th e y  cannot be regarded as the s o l e  cause o f  
the l a t t e r . I t  i s  more probable th a t  they are th em se lves  the r e s u l t  
of the l o c a l  a c t io n  o f  the typhoid  p o iso n ,a n d  bear somewhat the same 
r e l a t io n  to typhoid  f e v e r  th a t  the eru p tio n  in  sm allpox does to 
th a t  d i s e a s e .  The second vroup i s  made u p :o f  l e s i o n s  'which are met 
w ith  not only in  t h i s ,b u t  in  o t h e r , d i s e a s e s  accompanied by h igh  
fev e r ;a n d  a r e , t h e r e f o r e ,u n q u est ion a b ly  the r e s u l t  o f  the gen era l  
p r o c e ss  r e s u l t in g  from the a c t io n  o f  the v ar iou s  t o x i c  p r in c ip le s  to  
which the phenomena o f  such d i s e a s e s  are due.These anatom ical  
changes -  e s s e n t i a l l y  those o f  parenchymatous d eg en era t io n s  o f  
v a r io u s  organs and t i s s u e s  -  a t t a i n  t h e i r  f u l l  development in  typhoid  
f e v e r , how ever ,for  the reason  th a t  in  t h i s  d is e a se  the organism i s  
co n tin u o u s ly  su b je c te d  to the a c t io n  o f  those  t o x ic  p r in c ip le s  fo r  
a c o n s id era b le  t im e.
The most remarkable changes i n  typhoid  fe v e r ,a n d  th ose  which 
have formed the b a s i s  fo r  i t s  s a t i s f a c t o r y  r e c o g n it io n  as a d i s t i n c t  
morbid e n t i t y ,a r e  those o f  the lymphoid s t r u c tu r e s  in  the lower  
p art o f  the sm all i n t e s t i n e .P e y e r 1s patches  and the s o l i t a r y  glands  
o f  t h i s  r e g io n , in  alm ost every c a se  o f  typhoid  in fe c t io n ,u n d e r g o  
c h a r a c t e r i s t i c  ch an ges ,a s  was f u l l y  demonstrated by Bretonneau.
These have been u s u a l ly  d escr ib ed  as p ass in g  through fou r  s t a g e s ,a s  
fo l lo w s :  (1) The s ta g e  o f  medullary* i n f i l t r a t i o n ;  (2) the s ta g e  o f  
s o f te n in g  or s lo u gh in g ;  (3) the s ta g e  of u lc e r a t io n ;  and (4) the  
sta v e  o f  c i c a t r i s a t i o n .  These s ta g e s  are s a id  to l a s t  about a week, 
and correspond to  c e r t a in  d e f i n i t e  p er iod s  o f  the d is e a s e ;b u t  i t  i s  
not uncommon to f in d  in  the same i n t e s t i n e  g lands in  two or more o f  
th ese  s t a g e s .  In d eed ,th e  same gland may sometimes be found u lc e r a t in g  
at  one s id e  and undergoing the c i c a t r i c i a l  p rocess  a t  the o th e r .
P ir s t  Stave -  Medullary I n f i l t r a t i o n .
In t h i s  s ta g e  the agminated g lands are en la rg ed  -  each  
P ayer’ s p a tch  p r e ser v in g  i t s  oblong shape,and being  f l a t t e n e d  on the  
su r fa c e ,a n d  e le v a te d  from h a l f  a l i n e  to  two l i n e s  above the  
surrounding mucous membrane: from which i t  i s  sep ara ted  by an abrupt 
border,and which i t  may in  a few ca ses  overhang l i k e  a fungous  
growth.The s o l i t a r y  f o l l i c l e s  are a ls o  sw o llen ,a n d  may vary in  s i z e  
from a hempseed to a s l i g h t  p e a .In  v e r y  sev ere  ca ses  a l l  the g lands  
may be more or l e s s  in v o lv ed ;b u t  in  m ild  ca ses  the changes may be 
l im i t e d  to  three  or four  o f  P ey e r ’ s p a tc h e s .a l th o u g h  the s o l i t a r y  
glands r a r e ly  wholly  e s c a p e , I t  i s  uncommon a ls o  fo r  the l a t t e r  to be 
alone a f f e c t e d ,  but a few such case3 have been rep orted  ..In th ese  the  
mucous membrane appears to  be studded w ith  p u s tu le s ;a n d  hence  
C r u v e ilh ie r  d es ign a ted  t h i s  v a r ie t y  as the  "forme pustuleuseVThe  
mucous membrane covering the a f f e c t e d  g lands i s  r ed d ish -g r e en  in  c o l ­
our,and that in  t h e i r  immediate v i c i n i t y  i s  o f t e n  in je c te d ,T h e  
changes above d escr ib ed  occur e a r ly  in  the d i s e a s e , -  Murchison has 
seen  them ,in  two c a s e s , i n  which death  took p la c e  a t  the end of the** 
f i r s t  d a y ,-  and they are o f te n  w e l l  marked a t  the end o f  the th ir d  
or fo u r th  day.They are u s u a l ly  l im i t e d  to the g lands in  the lower  
part o f  the  i le u m ,th e  agminated g lands b e in g  o f te n  found p e r f e c t ly  
h ea lth y  fou r  f e e t  above the i l e o - e a e c a l  v a l v e .S o , t o o , t h e  changes in  
the s o l i t a r y  glands m&y be confined  to the l a s t  tw elve in c h e s  o f  the  
sm aller  i n t e s t i n e  ;but t h i s  is. by no means u n iv e r s a l ly  the c a s e , f o r  
th ese  glands are not only o f te n  found en larged  h igher  up in  the  
small i n t e s t i n e , but a l s o  o c c a s io n a l ly  in  the caecum.The agminated  
glands are sometimes found en larged  in  the b od ies  of th o se  who have 
died  o f  m easles and o f  some other d i s e a s e s ;b u t  the degree o f  e n la r g e ­
ment i s  r a r e ly  as g rea t  as in  typhoid fe v e r ,a n d  fu r th e r  ch an ges(to  
be d escr ib ed  p r e se n t ly )  are never found excep t in  the l a t t e r  a f f e c t ­
ion  .Under the m icro scop e ,th e  medullary i n f i l t r a t i o n  -  upon which the 
enlargement o f  the g lands depends -  i s  found to be due to p r o l i f e r a t ­
ion  o f  the c e l l u l a r  e le m e n ts .In  the case  of the agminated g lan d s,
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t h i s  p r o l i f e r a t i o n  may be l im i t e d  to  the f o l l i c l e s , o r  i t  may ex tend  
to the i n t e r c e l l u l a r  t i s s u e ,a n d  even to the a d ja cen t  mucous membrane. 
In the former case  the p atches have a r e t i c u l a t e d  app earance: they  
are s o f t  and but l i t t l e  e le v a te d .T h e se  are the "plaques mobiles" o f  
L ou is ,  and the "plaques r s t ic u l& e s"  o f  Chornel.In the l a t t e r  they are  
harder , sm oother, and more e le v a te d .T o  t h i s  v a r ie t y  L ou is  has g iv en  
the name o f  "plaques dures",Chomel th a t  o f  "plaques gauffr&esV The 
morbid p r o c ess  i s  a l s o  very apt to extend  from the s o l i t a r y  f o l l i c l e s  
to  the surrounding mucous membrane.In a la r g e  number o f  the v iands in  
many c a se s ,a n d  probably in  a l l  d>f them in  the a b o r t iv e  form o f  the  
d is e a s e , t h e  changes never advance beyond the  f i r s t  s ta g e  -  a 
r e s t o r a t io n  to  the ir-n orm a l c o n d it io n  ta k in g  p ^ a ce ,a cco rd in g  to  
R in d f le i s c h  (P a th o lo g ic a l  H is t o lo g y ,S y d .S o c .T r a n s l . ,V o l . i , p . 4 4 1 ) ,  
by c o l l i q u a t i v e  so f te n in g .T h e  morbid m a te r ia l  upon w hich t h e ir  
enlargement depends breaks down in to  an o i l y  ddbris which i s  gradu-  
j a l l y  absorb ed .T his  retrograd e  p rocess  ta k es  p la c e  f a s t e r  in  the
| f o l l i c l e s  than in  the i  n t e r f  o i l  i  cul ar t i s s u e  ;and,a-s pigment i s  very
[ apt to  be d e p o s ite d  in  the d e p r e ss io n s  thas form ed,the p a tch es
\ acqu ire  an appearance which has been compared to th a t  o f  a r e c e n t ly
j shaved b eard .T h is  appearance , however, i s  not p e c u l ia r  to  typh oid
| f e v e r , f o r  i t  i s  met w ith  in  o ther  a f f e c t i o n s .
Second Stave -  S o fte n in g  or S lo u g h in g .
In t h i s  s tage  o f  n e c r o s is  sm all p o r t io n s  o f  s i n g l e  P yer ian  
p a t c h e s , -  vary ing  in  s i z e  from th a t  o f  a l e n t i l  to  from th r e e -  
i qu arters  o f  an in c h  to an in ch  and a quarter  in  d ia m e te r ,-  assume a
y e l lo w is h -w h ite  and opaque t i n t  in s te a d  o f  t h e ir  former r e d d ish  and 
L tr a n s lu c e n t  appearance;gra d u a lly  becoming sep a ra ted  from the surround  
- in g  t i s s u e  by a sharp l i n e  o f  dem arcation;and then pass in t o  a s t a t e  
o f  cheesy  n e c r o s is .H e r e  and th e re  the same changes are observed to  
have taken p lace  in  the s o l i t a r y  gflands.When once t h i s  has occurred ,  
recovery  can on ly  take p lace  by e x p u ls io n  o f  the necrosed  p a r ts  end 
> consequent u lc e r a t io n .N e c r o s i s  o f  the viands probably r a r e ly  occurs
b efore  the beginn ing  o f  the second w eek ,but i t  has o c c a s io n a l ly  been  
observed much e a r l ie r .M u r c h iso n  r e p o r ts  a case  in  which he saw i t  
as e a r ly  as the f i r s t  and second days,The p ro cess  may extend to  the  
muscular and even to  the  p e r i to n e a l  c o a ts ;b u t  i t  u s u a l ly  in v o lv e s  
only the mucous membrane.
Third Stave -  U lc e r a t io n .
The dead p a r ts  are now g ra d u a lly  thrown o f f  -  the p r o c ess  
o f  s e p a r a t io n  u s u a l ly  l a s t i n g  s e v e r a l  days .A t f i r s t  an in c re a se d  
degree o f  c o n g e s t io n ,fo l lo w e d  by su p p u r a t io n , is  observed a t  the  
edges o f  the s io u g h s ,which b efo re  t h e i r  complete detachment may o f te n  
I. acquire  a y e l lo w i s h ,g r e e n i s h ,o r  brownish co lou r  from the i n f i l t r a t i o n  
[ o f .b i le .T h e  u lc e r s  which r e s u l t  correspond in  s i z e  and form w ith  
the sloughs.T hey  a r e , t h e r e f o r e , in  the  case o f  the agminated g lands  
e l l i p t i c a l  in  sh a p e ,w ith  t h e i r  lo n g  diam eter correspond ing  to the  
a x is  o f  the in t e s t i n e .T h e ir  edges are sw o llen  and overhanging,and  
t h e ir  f lo o r  i s  g e n e r a l ly  formed by the d eep est  la y e r  o f  the submucou3  
con n ectiv e  t i s su e .T h e y  sometimes p e n e tra te  much nore d eep ly ,a n d  may 
even extend  to  the p e r i to n e a l  c o a t ,a n d  thus g iv e  r i s e  to p e r fo r a t io n  
o f  the bowel.The u lc e r s  which r e s u l t  from slou g h in g  o f  the s o l i t a r y  
glands a r e ,a s  a r u le , s m a l l  and r o u n d .U lcera tio n  may a l s o  occur as  
fo l lo w s :  The mucous membrane becomes so f te n e d ,a n d  one or more super­
f i c i a l  abrasion s appear on the su rfa ce  o f  the d is e a se d  p atch ,w h ich  
extend and u n ite  ih t h  one la r g e  u lc e r ;a n d  t h i s  u l c e r  proceeds to  
v a r iou s  depths through the  c o a ts  o f  th e  bowel,and even to complete  
p e r fo r a t io n  th e r e o f .
ffou r th  Stave -  C i c a t r i s a t i o n .
This u s u a l ly  commences w ith the beg inn in g  o f  the fo u r th  
week.The s w e l l in g  o f  the edges o f  the u l c e r s  g ra d u a lly  d im in ish es ,  
and they become adherent to  the t i s s u e s  beneath.The f l o o r  o f  the  
u lc e r s  covers i t s e l f  w ith  d e l i c a t e  g r a n u la t io n s , which in  course o f  
time are converted  in to  con n ective  t i s s u e .T h i s  i s  u l t im a t e ly  coated  
w ith  e p ith e liu m ,b u t  n e i th e r  the v i l l i  nor the g lands o f  the mucous 
membrane are ever  reproduced.The r e s u l t in g  c i c a t r i c e s  may be recogn­
is e d  by the a f f e c t e d  p a r ts  o f  the  bowel be ing  th in  and more t r a n s lu c ­
ent than in  hea lth ;an d  t  he;/ may r e t a in  th ese  c h a r a c t e r i s t i c s  a f t e r  
the la p se  o f  s e v e r a l  years .T h ey  never g iv e  r i s e  to  c o n tr a c t io n  o f  the 
bowel.The time occupied in  th e  c i c a t r i s a t i o n  o f  each u l c e r  i s  3a id  
to  be about two w e e k s .I t  o c c a s io n a l ly  happens th a t  w h ile  c i c a t r i s a t ­
ion  i s  tak in g  p la ce  a t  one end o f  the u l c e r  the p r o c ess  o f  n e c r o s i s
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and u lc e r a t io n  i s  s t i l l  go ing on i t  the o th e r ,s o  th a t  one or two 
u lc e r s  may o c c a s io n a l ly  run to g eth er .T h e  form o f  the u l c e r  may o f t e n  
re ta rd  reco very ,an d  may sometimes end in  p e r fo r a t io n  of th e  i n t e s t ­
in e ,  even a f te r * th e  p a t ie n t  has ap p aren tly  recovered  from h is  i l l n e s s .  
In many ca ses  the mucous membrane o f  the caecum and co lo n  i s  o f  
normal co lou r  and c o n s i s t e n c e . I n  a few the membrane i s  p a le r  than  
in  h e a l th ,  and in  o th e rs  i t  i s  o f  an a sh -gray  c o l  our. I t  i s  a l s o  
sometimes in j e c t e d  and so ften ed .T h e  so l i ta r y '  g lands are fr e q u e n t ly  
en larged  and u l c e r a t e d , l i k e  th ose  o f  the i le u m .I n  the former case  
the mucous membranes o f  the la r g e  i n t e s t i n e  throughout i t s  whole  
e x te n t  -  but e s p e c i a l l y  th a t  o f  the caecum and o f  the p a r t  o f  the  
co lon  a d jacen t  to i t  -  i s  studded w ith  minute e l e v a t io n s  about a 
l i n e  in  diam eter .When u lc e r a t io n  has o c cu rr ed ,th e  u l c e r s  are gen era­
l l y  round and sm a ll;b u t  they  may o c c a s io n a l ly  be oval and o f  c o n s id ­
era b le  s i z e . I n  the l a t t e r  c a s e , t h e i r  lo n g  diam eter w i l l  correspond  
w ith  th a t  o f  the c ir c u la r  f i b r e s  o f  the in t e s t in e .T h e y  have been  
known sometimes to  be q u ite  an in c h  and a h a l f  lo n g .B la t u s  usualljr  
f i l l s  the c o lo n .
pesmTBRIfl. LYMPHATHL -SLAifDS,,
The morbid changes o f  the i n t e s t i n e  above d escr ib ed  are c o n s t ­
a n t ly  a s s o c ia t e d  w ith  enlargem ent o f  the m esen ter ic  g la n d s ,w h ich  i s  
due to c e l l u l a r  h y p e r p la s ia  and hypertrophy o f  the co n n e c tiv e  
t i s s u e .T h i s  enlargement v a r ie s  in  d i f f e r e n t  c a s e s . I n  some the glands  
are not la r g e r  than a pea or b e a n ; in  o th e rs  they may reach the silze  
of a h en ’s e g g . I t  i s  always more marked in  the g lands which l i e  in  
the angle  between the low er end o f  the ileum  and the caecum,and  
u s u a l ly  b ears  some p ro p o r tio n  to  the i n t e n s i t y  o f  the l o c a l  d i s e a s e ;  
but i t  i s  not to be regarded m erely as a r e s u l t  o f  the l o c a l  i r r i t a t ­
io n , as i t  has been observed in  p a r ts  o f  the m esentery corresponding  
to p e r f e c t l y  h ea lth y  p o r t io n s  o f  the i n t e s t i n e , and as the m e s o -c o l ic  
glands have been in v o lv ed  in  ca ses  in  which the co lo n  was f r e e  frorn 
d i s e a s e . l t  h a s ,m oreover, been observed in  c a se s  in  which death  has 
occurred very ea r ly  in  the d isea se ;a n d  there  c a n , t h e r e f o r e , be no 
doubt that i t  i s  as much the r e s u l t  o f  the i n f e c t i v e  p r o c ess  as o f  
the i n f i l t r a t i o n  o f  Peyer*s p a tc h e s .I n  a d d it io n  to  b e in g  en la rg ed ,  
i f  death  has taken p lace b e fo re  the end o f  the second w eek ,th e  g lands  
are hyperaeraic and o f  a p u r p l is h  co l  our .L ater  than t h i s ,  when the  
sloughs have become detached from P e y e r ’s p a tc h e s , th e  s w e l l in g  o f  the 
glands d im in ish es :  they  l0 3 e  t h e ir  co lo u r  and become p a le ,a n d  i f  
convalescence  e n su e s ,th e y  retu rn  f i n a l l y  to t h e i r  former h ea lth y  
c o n d i t i o n .S t i l l , t h e y  have been se e n  s h r i v e l l e d  and p a le  or b lu i s h  
fo r  some time a f t e r  c o n v a le s c e n c e .I n  o th er  c a se s  the su bstance  o f  
the glands s o f t e n s ,w i t h  the form ation o f  puriform  l i q u i d . I f  the  
s o f te n in g  in v o lv e s  on ly  a sm all p art o f  th e  g la n d u lar  s t r u c t u r e ,
r e s t o r a t io n  to  h e a lth  may take place through the a b so rp t io n  o f  t h i s  
l i q u i d . I f  i t  i s  more e x t e n s i v e , the whole o f  the g lands may break  
ddwn w ith  the puriform  liq u id ,w h ich ,w h en  the p a t ie n t  r e c o v e r s ,  
undergoes caseou s,an d  f i n a l l y  ca lcareo u s ,d eg en e  r a t io n .O c c a s io n a l ly  
a gland ruptures,and  i t s  con ten ts  escape in t o  the p e r i to n e a l  c a v i t y ,  
w ith  the occurrence o f  death  in  due course .
LIVER.
The presen ce  o f  minute sp o ts  o f  n e c r o s i s  and inflam m ation in  
t h i s  organ c o n s t i t u t e s  a prominent e f f e c t  of the typhoid  b a c i l l i  in  
the system ,These sp o ts  were a t  f i r s t  spoken o f  as lymphoid nodules  
and compared to the lymphoid h y p er p la s ia  in  the i n t e s t i n e s , m esen ter ic  
gland s,an d  s p le e n .  In  1 8 5 9 ,P r ie d r ic h  f i r s t  c a l l e d  a t t e n t io n  to th ese  
minute nodules;and  they were f u l l y  d e sc r ib e d  by Wagher a year  l a t e r .  
Hoffmann found them in  38 out o f  250 c a s e s ,b u t  they were probably  
more frequent than th is.Som e o f  th ese  sp o ts  l i e  between the lo b u le s ,  
and c o n s i s t  o f  an in c r e a se  o f  lymphoid and plasma c e l l s  forming l a r ­
ge ph agocytic  c e l l s .O t h e r s  l i e  w ith in  the Ib b u le s  and show s im i la r  
c e l l s , a n d , i n  a d d i t io n ,n e c r o s i s  o f  th e se  and o f  the l i v e r  c e l l s .
These changes have been found in  o th er  in f e c t i o u s  d is e a se s .T h e  
nodules are so sm all th a t  few o f  them can be d i s t in g u is h e d  by the  
naked eye.There i s  a lso  co n s id era b le  parenchymatous d egen eration  o f  
the h e p a t ic  c e l l s , varying in  degree w ith  the s ta g e  and s e v e r i t y  of  
the a ttack ,T he c e l l s  are a t  f i r s t  f i l l e d  w ith  albuminous g r a n u le s ,  
l a t e r  w ith  f a t t y  granu les and coarse f a t  drops;and they  may u l t im a te ­
l y  break down.The periphery  p f  the lo b u le  i s  u s u a l ly  more a f f e c t e d
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by th ese  d eg en era tiv e  changes than the c e n t r e . I n  i t s  grcCgs appearance  
the organ i s  o f t e n  rep o rted  in t a c t  -  o f te n  as s l i g h t l y  changed,and  
o f te n  as showing d i s t i n c t  l e s i o n s .A t  f i r s t  i f  i s  apt to  be hyper-  
aemic and s l i g h t l y  e n la r g e d ; la t e r  I h  becomes somewhat f la b b y  and 
palesA s the r e s u l t  o f  the  parenchymatous d e g e n e ra t io n  the  lo b u la r  
markings become l e s s  d i s t i n c t . I n  se v er e  and p r o tr a c te d  c a s e s , t h e  
degeneration  may reach  so h ig h  a degree th a t  the organ becomes sm a ll ,  
f lab b y ,an d  o f  a g r a y is h  co lour.P yaem ic  d e p o s i t s , em bolism ,and a b sce ­
s s e s  are rare l e s i o n s  i n  t h i s  d i s e a s e .
iaELSM*
The l e s i o n s  i n  the sp le e n  are analogous to  those  which take  
p lace  in  the lym phatic  f o l l i c l e s  o f  the i n t e s t i n e  and in  th e  m esent­
e r i c  g la n d s l t  i s  almost in v a r ia b ly  found in c r e a se d  in  volume and 
| to  have Undergone changes in  c o n s is t e n c e  and co lou r.T h e degree o f
I enlargem ent and o th er  changes v a r y ,o f  c o u r s e ,w ith  the s ta g e  o f  the
I d i s e a s e  a t  which death has occurred .The enlargem ent tak es  p la c e  w ith  
L l e s s  frequency in  e ld e r ly  than in  young p eo p le ,a n d  i s  more marked 
I' a t  the h e ig h t  o f  the d i s e a s e  -  the organ b e in g  then o f t e n  tw ice  or
three  tim es i t s  normal s i z e ,a n d  i n  some c a s e s , i t  i s  s a id ,e v e n  l a r g e r .  
L ater ,an d  e s p e c i a l l y  during c o n v a le s c e n c e , the enlargem ent has 
g e n e r a l ly  very  much d im in ished .D uring  the  f i r s t  ten  days o f  th e  
d is e a s e , t h e  sp le e n  i s  g e n e r a l ly  ten se  and f irm ,en gorg ed  w ith  b lo o d ,  
and darft-red in  co lou r.B etw een  the te n th  and t h ir t e e n  d a y s , i t s  
appearance remains the same *,but the organ i s  found to  be s o f t  and 
f r ia b le .D u r in g  con va lescen ce  becomes p a le r  and f irm er  aga in ;an d  
i t  i s  o f t e n  so shrunken in  s i z e  th a t  i t s  cap su le  i s  r e la x e d  and 
wrinkled.Haemorrhagic in f a r c t io n s  are o f te n  met w ith .T h ese  sometimes 
s o f t e n  and break down in to  a puriform  l iq u id ,w h ic h  may sometimes 
cause p e r i t o n i t i s  by rupture in to  the p e r i t o n e a l  w avity .R upture o f  
the sp lee n  has a ls o  sometimes occurred from m echanical v i o l e n c e .
These changes are due in  part to  v a r ia t io n s  in  the amount o f  b lo o d ,  
and in  p art  to a m edullary i n f i l t r a t i o n  o f  the M alpighian c o rp u sc le s  
s im i la r  to  th a t  which takes p la c e  in  the m esen ter ic  and i n t e s t i n a l  
lymphoid s t r u c t u r e s .
The glands in  the f i s s u r e  o f  the l i v e r , t h e  g a s t r i c , lumbar, and 
in gu in a l g lands -  a n d , in d e e d ,a l l  the lym phatic  g lands in  the body -  
have o c c a s io n a l ly  been found sw o lle n  and co n g ested ;b u t t h e i r  
enlargement cannot be c la s s e d  among the s p e c i f i c  l e s i o n s  o f  the  
d is e a s e ,b u t  i s  to  be con sid ered  as m erely the r e s u l t  o f  a l o c a l  
i r r i t a t io n .T h u s  ,Jenner says th a t  in  the cas<e o f  an e x te n s iv e  u l c e r a t ­
ion  o f  the oesophagus which came under h is  o b s e r v a t io n ,th e r e  was 
marked-enlargement o f  the  lym phatic  glands o f  th a t  tube.The lymphat­
i c  f o l l i c l e s  which surround the g lands a t  the  ro o t  o f  the tongue  
and in  the t o n s i l s  are o f te n  a f f e c t e d  in  the same way as the g la n d s .  
In most c a s e s ,a f t e r  a time the s w e l l in g  d is a p p e a r s , but sometimes 
so f te n in g  and rupture occur.Analogous changes have been a l s o  observ ­
ed in  the s a l iv a r y  glands and pancreas -  e x c e p t  t h a t , according  to  
Hoffmann,a c e l lu l a r  p r o l i f e r a t i o n  p recedes the d e g en era t iv e  p r o c e s s .  
Changes in  the th y ro id  are rare.Curschmann found in  347 a u to p s ie s  
no case o f  t h y r o i d i t i s ;and in  a la r g e  epidemic he found only  2 ca ses  
c l i n i c a l l y .G r i e s in g e r  found inflam m ation o f  the  th y ro id  fou r  tim es  
in  118 a u t o p s i e s . Topper found three  a b sc e sse s  in  927 n e c r o p s ie s .  
Walther found th a t  in  73 cases o f  acute  t h y r o i d i t i s  40 were r e f e r ­
able  to  typhoid  fever .T h e  b a c i l l u s  typhosus has been found only a 
few tim es in  the th y ro id  g la n d .In  s e v e r a l  o th er  c a se s  the pyogen ic  
organisms have been demonstrated.Typhoid t h y r o i d i t i s  i s  more apt to  
occur a t  the beg inn ing  o f  con va lescen ce  or during the l a s t  week of  
the d is e a se  -  e s p e c i a l l y  where there  has been a h y p er p la s ia  o f  the  
g la n d .T h e re fo re , i t  i s  common in  g o itr o u s  d i s t r i c t s .U s u a l l y  only  a 
sm all part or a h a l f  o f  the organ i s  a f f e c te d .S u c h  c a se s  g e n e r a l ly  
recover  q u ite  s a t i s f a c t o r i ly .C o m p r e s s io n ,d i s lo c a t io n ,o r  p e r fo r a t io n  
o f  the trachea  sometimes occurs as a r e s u l t  o f  the enlargem ent.
PHARYNX A1TD OESOPHAGUS.
The mucous membrane o f  th e se  p arts  zruay p r e se n t  a p e r f e c t l y  
hea lth y  appearance;but o c c a s io n a l ly  i t  i s  congested ,an d  the s e a t  o f  
u lc e r a t io n s  which are fo r  the most part s u p e r f ic ia l .S o m e t im e s , 
however, they have been found to extend to the muscular c o a t;b u t  they  
have never been known to  p e n e tra te  a l l  the c o a ts  o f  th ese  organs.
Jenner m entions one cnse  in  which th ere  was e x te n s iv e  u l c e r a t i o n  o f  
the oesophagus;but u s u a l l y  the number o f  u l c e r s  i s  not l a r g e .  
Murchison in  a few c a se 3 found  the p h a ry n g e a l  mucous membrane c o a t e d  
w ith  a membranous exudate ,and  the subznucous t i s s u e s  i n f i l t r a t e d  w ith  
serum and p u s .O s i e r  and Packard r e f e r  each to a case  p r e se n t in g  
oesophageal s t r i c t u r e , probably due to c o n tr a c t io n  o f  the typhoid  
u lc e r s  consequent upon t h e ir  c i c a t r i s a t i o n .
■ST-QMA£ILl\IiD2 SM TIi.-jmFiglllSQSa^
The stomach and upper p art o f  the i n t e s t i n a l  t r a c t  p resen t no 
l e s i o n s  which are a t  a i l  p e c u l ia r  to  typhoid  f e v e r . I n  a c e r ta in  
number o f  c a ses  c o n g e s t io n ,s o f t e n in g ,a n d  even s u p e r f i c i a l  u lc e r a t io n  
o f , t h e  mucous membrane o f  th e  stom ach,and l e s s  f r e q u e n t ly  th a t  o f  
the duodenum,have been found.Penwick r e p o r ts  dea th  due to  severe  
haemorrhage from a typhoid  u lc e r  o f  the stomach.The mucous membrane 
o f  the  .jejunum and upper p art  o f  the ileum  i s  not u s u a l ly  much 
reddened,and may be even p a le r  than in  h e a l t h . I n  c a se s  which have 
been p r o t r a c t e d , i t  may be o f  an a sh -gray  or s l a t e  co lou r.T h e c o n ten ts  
o f  t h i s  part o f  the i n t e s t i n a l  t r a c t ,w h ic h  i s  r a r e ly  much d is ten d ed  
with  f l a t u s ,d o  not d i f f e r  m a te r ia l ly  in  appearance or c o n s is t e n c e  
from the m atter which g e n e r a l ly  composes the typhoid  s to o l .T h e  
bowels m ay,of cou rse ,b e  f i l l e d  w ith  b lood  i n  c a se s  in  which a r e c e n t  
haemorrhage has taken p la c e .I n v a g in a t io n s  o f  the sm all i n t e s t i n e s ,  
unaccompanied by any ev id en ce  o f  in flam m ation ,are  o c c a s io n a l ly  met 
w ith  in  the b o d ies  o f  those  who have d ied  from typ h o id  fev e r .T h e y  
are produced probably during the death  agony;and as they  occur in  
many o th er  d i s e a s e s , they cannot be regarded as p e c u l ia r  to  th a t  under 
c o n s id e r a t io n .
GAT.T.-m.AT)TTO.
The mucous membrane o f  t h i s  v i s c u s  has o f t e n  been found to  be 
the s e a t  o f  u l c e r a t io n s .  I t  o c c a s io n a l ly  p r e se n ts  the e v id en ce s  o f  
c a tarrh a l or membranous inflam m ation.The g a l l - b la d d e r  u s u a l ly  co n ta in  
- s  a p a le  watery l i q u i d  o f  a l e s s  d e n s ity  than b i l e . I t s  co n ten ts  a re ,  
however,mixed w ith  pus and shreds o f  f a l s e  membrane when inflammat­
ion o f  i t s  l i n i n g  membrane has e x is te d .T h e  g a l l - b la d d e r  appears to  
be one o f  the fa v o u r i t e  haunts o f  the typhoid, b a c i l l i  .G i lb e r t  and 
Girode found them th ere  f r e q u e n t ly ;and C hiar i b e l i e v e s , from a la r g e  
e x p e r ie n c e , t h a t  they are u s u a l ly  p r e se n t  here in  c a se s  o f  typhoid  
fever .H e  examined the organ in  22 c o n se cu t iv e  a u to p s ie s  on p a t i e n t s  
who had d ied  o f  t h i s  d is e a se ,a n d  was a b le  to demonstrate the f a c t  in  
20 o f  the ca ses  .B irc h -H irsc h f  i e l d  has had s im i la r  r e s u l t s .R ic h a r d s o n  
reports- th a t  a b a c t e r i o lo g i c a l  exam ination o f  the c o n te n ts  o f  the  
g a l l -b la d d e r  was made in  3 a u to p s ie s  o f  typhoid  p a t i e n t s , and th a t  the  
s p e c i f i c  b a c i l l i  were found in  every  ca se ,V a r io u s  o b serv ers  have 
made c u ltu r e s  from the con ten ts  ob ta in ed  during l i f e , o n  the o c c a s io n  
of s u r g ic a l  o p era tion s  upon the g a l l - b la d d e r , with the r e s u l t  th a t  the 
typhoid  b a c i l l i  were demonstrated in  a number o f  c a s e s , in c lu d in g  
some in  which many m onths,or even J3.ears,had passed  s in c e  the a t ta c k  
o f  typhoid  fev er .A s  Councilman has s u g g e s t e d , i t  i s  reason ab le  to  
suppose th a t  the b a c i l l i  f in d  th e ir  way to th e  g a l l - b la d d e r  through  
the l i v e r  .We know that they c i r c u la t e  w ith  the blood ;&nd the l i v e r  
being commonly the s e a t  o f  numerous sm all n e c r o t ic  s p o t s , t h e r e  i s  
an easy  way o f  escape fo r  the b a c i l l i  from the b lo o d - v e s s e l s  in to  
the b i l e ’*ducts .As we know they can escape from the b lo o d - v e s s e l s  o f  
the k idneys in to  the u r i n e , i t  i s  easy  to b e l ie v e  th a t  they may more 
r e a d i ly  escape through the n e c r o t ic  areas in to  the l i v e r ,a n d  so  in to  
the ga ll-b l& dder.T he b a c i l l i  are undoifbtedly the p r in c ip a l  cause of  
the u lc e r a t io n s  in  the w a l l  o f  th a t  v i s c u s  and the la r g e r  b i l e - d u c t s ,  
though o th er  c o n d it io n s  -  such as the p resen ce  o f  c a l c u l i  -  are  
undoubtedly c o n tr ib u t in g  f a c t o r s . l t  lias been su g g es ted  th a t  the typh­
o id  b a c i l l i  may have some in f lu e n c e  upon the p rodu ction  o f  g a l l ­
s ton es  ;but the f a c t s  a lread y  c o l l e c t e d  are not s u f f i c i e n t  fo r  us to  
form a c o n c lu s iv e  o p in io n  in  regard to  t h i s  q u estion .T h e  g a l l ­
bladder perhaps forms a s o r t  o f  b a s i s  o f  o p era tio n s  from 'which the  
b a c i l l i  may from time to time make e x c u r s io n s , and so produce 
r e - in fe c t io n .T h e  occurrence o f  u l c e r a t iv e  and membranous in flam m atio­
ns o f  the w a l ls  o f  the v a i l -b la d d e r  has lond  been known to  occur
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J.A~RTHX.
The mucotis membrane o f  the la ry n x  i s  sometimes found to hare  
been the s e a t  o f  catarrhal- o f  d ip h t h e r i t i c  in flam m ation ,and  sometimes  
a lso  of u lc e r a t io n .J e n n e r  says  th a t  typhoid la r y n g i t i s , in d e p e n d e n t  
o f  p h a r y n g i t i s , i s  ex trem ety  rare  ;but the German w r i te r s  e x p r ess  a 
d i f f e r e n t  o p in io n . G r ie s in g er  e s t im a te d  th a t  ‘la r y n g e a l  u l c e r s  were 
prpsent in  o n e - f i f t h  o f  the f a t a l  c a se s  .Hoffmann found them twenty-" 
e ig h t  times in  250 a u to p s ie s ja n d  he a f f ir m s  th a t  the u l c e r s  extended  
to 1, and in vo lved , the c a r t i l a g e s  in  22 out o f  28 c a se s  .They are most 
commonly found in  the p o s t e r io r  w a ll  o f  the la r y n x ,a n d  may invol ve 
the vocal cords.T hey are o f te n  d isco v e re d  a f t e r  death in  c a se s  in  
which th e ir  e x i s t e n c e  was not su sp ec ted  during l i f e . T h e y  were 
form erly supposed to  he the r e s u l t  o f  typhoid  i n f i l t r a t i o n  o f  the  
la ry n g ea l g la n d s;b u t  c a r e fu l  i n v e s t i g a t i o n  has shown th a t  they are  
the consequence o f  membranous l a r y n g i t i s .
-.mCJOBZL
Inflammation and u l c e r a t io n  o f  the  tra ch ea  are o f  com p arative ly  
uncommon o c curre n c e .
im & a*.
The lungs alm ost c o n s ta n t ly  p r e se n t  changes r e f e r a b le  to  the e n fee b -  
lement o f  the c i r c u la t io n  and the b lu n ted  c o n d it io n  o f  the nervous  
system .H yp ostasis  i s  very f r e q u e n t : i t  i s  l im i t e d  to  the more depend­
ent p o r t io n s  o f  the lungs.M ore or l e s s  e x te n s iv e  lo b u la r  pneumonia, 
o f  the nature o f  the s o - c a l l e d  in h a la t io n  pn eum onia ,is  fr e q u e n t ly  
present.Pulm onary oedema i s  common.The b r o n c h i t i s  sometimes tak es  on 
a p u tr id  c h a r a c te r ;and the  lo b u la r  i n f i l t r a t i o n s  m ay ,in  severe  casfes , 
be transformed in to  a genuine gangrene .Lobar pneumonia a ls o  occurs -  
not only as a c o m p lic a t io n ,b u t  i n  c e r ta in  in s ta n c e s  a t  the on set  o f  
the d isea se ,a n d  under c ircu m stances  which render i t  probable th a t  
i t  i s  a prominent e a r ly  l o c a l i s a t i o n  o f  the p o iso n .E o r  t h i s  reason  
the term "pneumo-typhoid” has been a p p lie d  to a croup o f  c a se s  thus  
ch a ra cter ised ,A cu te  m i l ia r y  t u b e r c u lo s i s  i s  l e s s  o f t e n  a c o m p lic a t­
ion  than a sequel o f  th e  a t ta c k .
-PLEURA.
In typhoid  fe v e r  involvem ent o f  the p le u r a  i s  not very common.
In c e r ta in  ca ses  f ib r in o u s  p le u r is y  and empyema occu r.
a r o m a  system .
Typhoid f e v e r  produces few and unimportant changes in  the b ra in  
and i t s  membranes -  even in  c a se s  a tten d ed  by se v er e  nervous sympt­
oms. Those most fr e q u e n t ly  found are adh es ions o f  the dura mater to  
the inner su r fa ce  o f  the c ra n iu m ;in je c t io n  or oedema o f  the p ia  
m ater;c o n g e s t iv e  oedema,and sometimes s o f t e n in g  o f  the brain,and. 
e f fu s io n s  a t  i t s  base.The m icroscop ic  changes do not appear to  have 
been c a r e fu l ly  s t u d i e d . l t  i s  s a id  th a t  the gray substance o f  the  
c o r t ic a l  p o r t io n  o f  the b ra in  and 636. the i n t e r i o r  i s  sometimes o f  a 
yellow ish-brow n co l our, and th a t  d i f f u s e  y e l lo w  and b lack ish -brow n  
sp ots  in  d i f f e r e n t  p la c e s  -  e s p e c i a l l y  in  the  corpus s tr ia tu m  and 
o p tic  thalamus -  may be o b ser v ed .In  such p la c e s  the m icroscope shows 
a d i f fu s e  y e llo w  co l  our,a. d e p o s i t  o f  sm all brown p ig m en t-gran u les ,  
and a lso  -  e s p e c i a l ly  in  the o p t ic  thalamus and corpus s tr ia tu m  -  
the g a n g l io n - c e l l s  th ic k ly  crowded w ith  brownish or b la c k i s h  pigm ent-  
grau les  in  such numbers as to  concea l the o u t l in e s  o f  many o f  the  
c e l l s .T h e s e  changes Hoffmann -  who has s p e c i a l l y  s tu d ie d  them -  i-i 
i s  in c l in e d  to  p la ce  by the s id e  o f  the parenchymatous d egen era tion  
of other organs. Virchow found a l s o  an unusual amount o f  pigment in  
the g a n g l io n - c e l l s  o f  the sym pathetic  system .The l e s i o n s  o f  p e r ip h e r ­
a l  n e u r i t i s  have sometimes been found.
In typhoid  f e v e r  the m uscles o f t e n  show marked a l t e r a t io n s  in  
stru ctu re  .T heir  nffiicroscopic appearances vary w ith  the s ta g e  o f  the  
d isea se  a t  which, they are examined .When death  takes  p la ce  in  the  
f i r s t  or second w eek ,th ey  are u s u a l ly  dark-red or reddish-brown in  
colour,and a lso  very d r y . I f  i t  i s  delayed  u n t i l  l a t e r , t h e y  p r e se n t  a 
p e c u lia r  fawn or y e l l o w i s h  t in t ,p e r m e a t in g  the ordinary red i n  p a tch ­
e s ,  and v e in s  not un lik e  the appearances o f  v e in ed  m arb le .T heir  
c o n s is te n c e  i s  a l s o  so much dim inished  that the f in g e r  may r e a d i ly
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be passed through th em .O cca s io n a lly  a b s c e s s e s  and haemorrhages in to  
the muscular sh eath  are found;and Dauv<§ and B a l l  (L ‘Union M id;,
1866) rep ort c a se s  in  w h ic h , in  a d d it io n  to th e se  ch an ges , rupture c f  
muscles had o ccu rred .Z en k er , who was the f i r s t  to  c a l l  a t t e n t io n  to  
t h e m , ranged the changes seen  under th e  m icroscope under two h e a d s:
: (1) granSiStRror f a t t y  dem eneration,and (2) waxy R e g e n e r a t io n .In  the  
f i r s t  v a r ie t y , t h e  tr a n sv e r se  s t r i a e  d isa p p e a r , and the sarcolemma 
appears f i l l e d  w ith  a. f in e  granular  m atter .In  the second v a r ie t y ,  
the s t r ia t e d  m uscles becom e,as i t  w ere,pervaded w ith  a c o a g u la t in g  
m aterial which s e t s ,a n d  i n  c o n tr a c t in g  breaks up the f i b r e s  in to  
great numbers o f  sh o r t  w axy-look in g  lumps -  not u n l ik e  a c e r ta in  
v a r ie ty  o f  c a s t s  o f the s t r a ig h t  tu b u le s  o f  the kidneys.W hen recovery  
takes p la c e , t h e  a f f e c t e d  f i b r e s  appear to be reg en era ted  by a c e l l -  
growth w ith in  the sarcolemma.These changes occur in  most f e v e r s ,  -
e . g . , typh us, sm allpox ,and  s c a r l a t i n a , -  and are regarded as be ing  due 
to  the hyp erpyrex ia  which i s  a freq u en t accompaniment o f  th e se  
d ise a se s  .Hayem, however, a s s e r t s  th a t  he lias found them w e l l  marked 
in  cases not c h a r a c te r is e d  by a h ig h  tem p erature , and t h a t ,  on the othe  
- r  hand,they are sometimes ab sen t  where t h i s  has been p resen t .T h e  
waxy form o f  d eg en era t io n  mau a f f e c t  a l l  the s t r ip e d  m u sc le s ;b u t  i t  
i s  o f te n e s t  seen  in  the muscres o f  the to n g u e ,th e  diaphragm ,the  
abdominal w a l l ,a n d  the adductors o f  the t h ig h .
m m u
In common w ith  o th er  m uscles o f  the b od y ,th e  h ea r t  B u ffe r s  from  
both the forms o f  degenera.ti.on mentioned above;but the granular form 
appears to be more common than the w axy.In  p r o tr a c te d  c a s e s  i t  i s  
u su a l ly  much so f te n e d ,a n d  when thrown upon a p la t e  no lo n g e r  r e t a in s  
i t s  fo rm .I t  has u s u a l ly  l o s t  i t s  normal co lou r  and a cq u ired  the t i n t  
described by the Erench authors as " f e u i l l e  m orteM,from i t s  resem bl­
ance to  that o f  a faded lea f .U p o n  minute ex a m in a t io n ,th e  d egen era t­
ion i s  found to have taken p la c e  in  p a tch es  -  the d is e a se d  f i b r e s  
being found a lo n g s id e  o f  o th e rs  which, have s c a r c e ly  undergone any 
a l te r a t io n .T h e se  p a tch es  are e s p e c i a l l y  common in  the p a p i l la r y  
muscles of the m itr a l  v a lv e  -  a f a c t  which e x p la in s  the o c c a s io n a l  
presence o f  s y s t o l i c  murmurs in  typhoid  f e v e r . I n  a d d i t io n  to  the  
m icroscop ica l appearances o f  the m uscles  a lready  d e sc r ib e d ,  Hayem 
(C l in ic a l  L ectu res  on the C l in ic a l  M a n ife s ta t io n  o f  typhoid  P ever,  
Parus,1875) has observed i n - h i s  exam inations o f  the h eart  a 
c e l lu la r  i n f i l t r a t i o n  o f  the co n n e c tiv e  t i s s u e ,a n d  a p r o l i f e r a t i o n  
o f  the n u c le i  o f  the m u scles .T h ese  changes are s u f f i c i e n t  i n  h i s  
opin ion  to e s t a b l i s h  th e  e x i s t e n c e  o f  m yocard it is .H e  fu r th e r  m entions  
having fou$d ev id en ces  o f  the freq u en t occurrence o f  e n d a r t e r i t i s  
in  the m u l t ip l i c a t io n  o f  the in t e r n a l  co a ts  o f  the sm all a r t e r i e s .
Any part o f  the c ircu la to ry / system  may be a tta ck ed  with, 
e s p e c ia l  v ir u le n c e  by the typhoid  po ison .T he changes o f t e n  .-observed 
in  the la rg e  b lo o d - v e s s e l s  -  e s p e c i a l l y  the v e in s  -  are probably due 
to  s im ila r  p r o c esse s  as in  the  case  o f  the lym ph atics .T h e  p r o l i f e r a t ­
ion o f  the c e l l t a  and beneath  the ejidothelium ,and t h e i r  subsequent  
degeneration  w ith  consequent form ation  o f  f ib r in o u s  th ro m b i,a ffo rd  
an exp lan ation  o f  the thromboses which occur so fr e q u e n t ly  in  the  
ve in s  o f  typhoid p a t i e n t s  and o f te n  in  the a r t e r i e s . I n  a d d it io n ,w e  
have the f e e b le n e s s  o f  the c i r c u la t i o n  due to  the gen era l p r o s t r a t ­
ion and  ^d egen erative  changes in  the h ea rt;an d  there  may be other  and 
d e le te r io u s  agen ts  working in  the same direct!ora^iwhere - a s  so  
freq u en tly  occurs l a t e  i n  typhoid  f e v e r  -  there  i s  a secondary  
in f e c t io n  w ith  pyogenic  m icro-organism s .Thrombosis o f  the la r g e  
ve in s  o f  the le g ,w ith ,  the well-known symptoms o f  phlehm asia a lb a  
d o le n s , i s  a common occurrence during the l a t e r  stages® of typh oid  
f e v e r ,and e s p e c i a l l y  during c o n v a le s c e n c e .I t  sometimes comes on w ith  
an exacerb ation  o f  f e v e r ,w i t h  co n s id era b le  p a in  in  the r e g io n  o f  the  
crural and i l i a c  v e in s ,a n d  w ith  redness and ten d ern ess  a long  th ese  
veins: from which i t  fo l lo w s  th a t  i t  i s  not always a sim ple  thrombo­
s i s ,b u t  depends upon -  or a t  l e a s t  i s  a s s o c ia t e d  w ith  -  an inflammat­
ory c o n d it io n  o f  the venous w a lls .T h e  p resen ce  o f  E b erth ! s b a c i l l u s  
typhoid p h l e b i t i s  has nott been s a t i s f a c t o r i l y  e s t a b l i s h e d  as a
regular occu rren ce .P yogen ic  c o c c i  have been observed.TbJ® a c c id e n t  
commonly occurs during co n v a lescen ce .A s i s  the  case in  other  
in f e c t io u s  d i s e a s e s ' s u c h  as puerperal f e v e r ,pneu m onia ,septicaem ia ,  
p y a e m ia ,tu b e r c u lo s is , and m a la r ia l  f e v e r , -  venous throm bosis occurs
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most fr e q u e n t ly  in  the low er  e x t r e m i t i e s , and more fr e q u e n t ly  in  the  
l e f t  l e g  "than in  the r ig h t  .Next to  th e  pulmonary and saphenous^ 
v e i n s , the p o p l i t e a l  and t i b i a !  v e in s  fo l lo w  in  frequ en cy  .P h le b i  lis 
and p e r i p h l e b i t i s  have been seen  in  o ld  typh oid  c a se s  in  o ld  v a r ic o s e  
d i l a t a t i o n s  o f  the cru ra l v e i n s . I t  i s  o c c a s io n a l ly  seen  a l s o ^ in  
other  p a r ts  o f  the b o d y ,as  in  the  su b c la v ia n  and a x i l l a r y  v e in s .
The throm bosis may extend  from the pulmonary in to  the i l i a c  and vena  
cava,and even in to  the r ig h t  a r te r y .D e a th  f o l lo w s  i n  the l a t t e r  
c a s e , and may be caused by embolism o f  one o f  the main pulmonary 
a r t e r i e s , o r  o f  one o f  the c ereb ra l  a r te r ie s .V e n o u s  throm bosis may 
a ls o  have some in f lu e n c e  in  producing gangrene o f  v a r io u s  p a p ^ E f ic ia l  
p a r t s ;but u it  i s  much more commonly produced hy  a r t e r i a l  ch a n g es .
This venous c o m p lic a t io n  i s  o f te n  d i s t r e s s i n g  to  the p a t ie n t ,a n d  
u s u a l ly  g r e a t ly  p ro lon gs the c o n v a le s c e n c e 2 i t  may im pair the u s e f u l ­
ness o f  the limb fo r  a c o n s id er a b le  t im e ,b u t  u s u a l ly  ends in  reco v ery  
w ithout s e r io u s  consequences.The a r t e r i e s  are much l e s s  f r e q u e n t ly  
a f f e c t e d  than the v e in s ,b u t  t h e i r  a f f e c t i o n  i s  more apt to  le a d  to  
se r io u s  consequ en ces-  e s p e c i a l l y  gangrene.Typhoid gangrene i s  most 
fre q u en t ly  seen  in  the low er e x t r e m i t i e s , and u s u a l ly  on one s id e  
on ly . I t  may be co n f in ed  to the t o e s ,  or may in v o lv e  la r g e  p a r ts  o f  the  
l im b s .I n  the upper lim b s the l e s i o n  i s  ex trem ely  r a re ,th o u g h  i t  i s  
sometimes seen  th e re ,a n d  may in v o lv e  o th er  s u p e r f i c i a l  p a r t s  -  as  
about the  neck,mouth,and the g e n i t a ls .T h e  fem ale g e n i t a l s  are more 
apt to  su f fe r th a n  the male; there  may be e x t e n s iv e  d e s t r u c t io n  o f  
t i s s u e  opening the u r e th r a ,th e  b la d d e r ,o r  the rectu m ,or  l i g h t i n g  up 
a p e r i t o n i t i s ,
■BLQQIU A
The e r v th r o c v te s  or red bloo^-corpuscles show a gradual d ecrease
in  number during the course o f  the  fe v e r ,a n d  may p r e se n t  the a l t e r a t ­
ion s  commonly found in  secondary anaem ias; the haem oglobin f a l l s  a t  
the same time -  but to  a g r e a te r  e x te n t ,a n d  reaches the normal more 
slow ly .T h e degree o f  anaemia i s , i n  g e n e r a l , p r o p o r t io n a l  to the  
s e v e r i t y  of the ca se ,a n d  may endanger l i f e . T h e  most s t r i k i n g  f e a tu r e  
o f  the b lo o d ,h o w e v e r , is  the absence o f  any increa.se in  the number o f  
l e u c o c y te s .E x c e p t io n s  are extrem ely  r a r e ,s a v e  in the case  o f  
c o m p l ic a t io n s ;and the number i s  o f t e n  c o n s id era b ly  d im in ish ed ,  
dompl&cated ca ses  may show an in c r e a se  i n  the number o f  l e u c o c y t e s .  
Cabot r e f e r s  to  the f o l lo w in g  c a se s :  One i n  which a p e r fo r a t io n  
r a is e d  the number ffom  8 ,300  to  2 4 ,0 0 0 ;  another case  o f  p e r fo r a t io n  
in  which the number at the time o f  the  a c c id e n t  was 1 8 ,0 0 0 ;  a case  
Rf p h l e b i t i s  in  Wlb&ch the number was r a is e d  from 6 ,4 0 0  to 1 2 ,9 0 0 ,  
f a l l i n g  in  one week l a t e r  to  1 0 ,1 0 0 ; another  case  o f  p h l e b i t i s  in  
which the number rose  from 4 ,8 0 0  6 ,2 0 0 ;  a c a se  o f  m asto id  a b s c e s s  
in  which the number rose from 5,300 to  1 6 ,4 0 0 ;  a case  o f  o t i t i s  
media in  which the number rose from 7 ,200  to 1 4 ,0 0 0 ;  a case o f  
a b sce ss  in  the bu ttock  in  which the number rose  from 8 ,0 0 0  to  1 1 ,2 0 0 ;  
and a case  o f  haemorrhage in  which the number rose  from 8 ,0 0 0  to  
1 1 ,3 0 0 .  Cabot says th a t  genera l b r o n c h i t i s  has u s u a l ly  no e f f e c t  in  
augmenting the le u c o c y te  cou n t, u n le s s  t h i s  d is e a s e  invad es the  
s m a l le s t  tubes;and he a f f irm s  a lso  th a t  c y s t i t i s  had no e f f e c t  in  
two c a ses :  in d eed ,h e  i s  o f  the op in ion  th a t  the co m p lica t io n s  
d i r e c t ly  due to  the b a c i l l u s  typhosus -  such  as c y s t i t i s  and 
pneumonia -  do not r& ise  the number o f  leu cocjrtes  .In  case  o f  gen era l  
ex h a u s t io n ,a  com p lica tion  may f a i l  to  produce any l e u c o c y t o s i s ; a n d ,  
on the o th er  h a n d , le u c o c y to s is  i s  o c c a s io n a l ly  se e n  where i t  i s  
im p oss ib le  to make out the presence of any c o m p lic a t io n .I n  such  
v a s e s , however, the p o s s i b i l i t y  o f  a secondary i n f e c t i o n ,a n  o s t e o ­
m y e l i t i s  or a p h l e b i t i s  o f  in te r n a l  v e in s ,c a n n o t  be p o s i t i v e l y  
excluded,Thepolvm orpho-nuclear l e u c o c y te s  g ra d u a lly  d im in ish  ( in  the  
l a t t e r  p art o f  the i l l n e s s  perhaps f a l l i n g  below 50 per c e n t . ) ,a n d  
the lymphocytes in c r e a se  in  number.Eberth1 s b a c i l l u s  has been found  
by c u ltu r e  in  the b lood  -  but u s u a l ly  only  a few o f  the severe  
c a se s .M issu l  rep o rts  th a t  he found the typhoid  b a c i l l i  i n  each o f  
the 9 ca ses  examine d.Ktlhnau -  u s in g  from 5 to  10 c . c . o f  b lood  fo r  
each c u ltu r e  -  found the s p e c i f i c  b a c i l l u s  in  10 out o f  41 c a s e s .  
Almquist and S e v e s t r in i  found them only  o c c a s io n a l ly .B lo c h  obta in ed  
them in  1 out o f  7 c a ses .E ra e n k e l ,S im m o n d s ,L u g a te l lo ,S e itz  and 
Gaffky f a i l e d  i n  th e ir  attem pts to  i s o l a t e  them from the b lo o d .  
According to Cabot,with the e x ce p t io n  o f  KiShnau,other observers  have 
been s u c c e s s fu l  in  only 7 ca ses  out o f  176 examined.Eeuhaus and
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Ruetmeyer cla im  to  have found the b a c i l l i  in  the b lo o d  ob ta in ed  by 
puncturing the r o s e - s p o t s , and Neuhaus in  9 out o f  1 5 ;b u t  E raen kel,  
Sirnmonds, S e i t z  ,L u g a te i l  o , Gaff b y , J anow sk i, and Cu.rschmiann o b ta in ed  
n eg ative  resu lts .P ro m  b lood  taken during l i f e  from the s p le e n ,  
Cbantemesse and W id a l,a s  w e l l  as many o th e r s ,h a v e  su cceeded  in  
obta in ing  growths o f  the b a c i l l i , though some o th er  b a c t e r i o l o g i s t s  
have f a i l e d  in  th is .T h e  b a c i l l i  have been found in  la r g e  numbers in  
the con ten ts  o f  the th o r a c ic  d u c t ,g iv in g  r i s e  to  the s u s p ic io n  th a t  
th i s  i s  the p r in c ip a l  channel by which they f in d  t h e i r  way from the  
in t e s t i n e s  in to  the b lood .H aving  once e n ter ed  the b'J..ood,however, 
they are c a r r ie d  to the va r io u s  organs and t i s s u e s  o f  the body,and  
escape in to  the u r in e  through the k idneys ;and in t o  the lumen o f  the  
i n t e s t i n e  by the “breaking down o f  the lymphoid s t r u c t u r e s  in  i t s  
■wall.In the l a t t e r  p art o f  tjrphoid fe v e r  e s p e c i a l l y , the b lood  
o c c a s io n a l ly  c o n ta in s  pyogen ic  m icro -o rg a n ism s.
z m m s -These organs are some tim es p a le  and f la b b y ,a n d  sometimes engorg­
ed w ith  blood.Under the m icroscope the appearances are s im i la r  to  
those d escr ib ed  as occu rr in g  i n  the l i v e r ,a n d  i t  i s  th e r e fo r e  
unnecessary to  r e f e r  to them more f u l l y  here .A s a r u l e , t h e  e p ith e l iu m  
becomes granular e a r l i e r ,a n d  to  a marked d e g r e e , in  the c o r t i c a l  than  
in  the tub u lar  p ortion .T h e  absence o f  a lbum inuria  must not always be 
aeeeptadU&s a proof o f  a h e a lth y  c o n d it io n  o f  the k id n e y s ,a s  t h i s  
symptom has been wholly  wanting in  ca ses  in  which the organs have 
been the s e a t  o f  d isease .C h an ges  in  the r e s t  o f  the u r in a r y  t r a c t  
are l e s s  common,though p y e l i t i s  and c y s t i t i s  o c c a s io n a l ly  occu r .
In some o f  th e se  ca ses  typh oid  b a c i l l i  have been found in  the u r in e .  
Inflammations o f  th e se  p a r ts  may be su p p u rative  or d i p h t h e r i t i c ;  
and suppuration and p e r fo r a t io n  o f  the b ladder have a l s o  been k n w n  
to occur under th ese  c ircu m sta n ces ,
ZAB&l
The ears may become a f f e c t e d  by an e x te n s io n  o f  pharyngeal  
catarrh  up the E u stach ian  tu b e s .T h e r e fo r e , the typpanic  c a v i ty  may be 
the s e a t  o f  inflam m ation;and t h i s  may be c a t a r r h a l , su p p u r a t iv e , or 
d ip h th e r i t ic  . O t i t i s  media, was found by Hengst in  28 out o f  1 ,2 2 8  
cases .B en zo ld  found a d isturbance  o f  hear ing  in  50 out o f  1 ,2 4 3  
cases.B uerkner a t t r ib u t e d  1 .8  per c e n t . o f  al'J c a se s  o f  d ea fn ess  to  
typhoid fe v e r ;K r a m er ,2 .5 per c e n t . ;a n d  Z a u fa l ,0 .7  per  cen t.A u ra l  
com p lication s occur most commonly in  the second or fo u r th  week o f  
typhoid fever ,T he b a c t e r ia  producing them are g e n e r a l ly  p y o g en ic ,  
but in  a few c a se s  the b a c i l l u s  typhosus has been foun d .S up pu rative  
o t i t i s  media may go on to  p e r fo r a t io n  o f  t ' e tympanic membrane, or to  
suppuration o f  the m asto id  c e l l s  and o f  the a d ja c en t  s t r u c t u r e s , or 
o f  neighbouring p a r t s .
B.QNES ATP JOINTS.
The typho id  b a c i l l i  have fr e q u e n t ly  been found in  g r e a t  numbers 
in  the medulla o f  the bones ,and  in  the inflammatory products  o f  
t h e ir  l e s io n s  .They have been found lu r k in g  here fo r  many y ea rs  a f t e r  
the f e b r i l e  a tta ck ,a n d  a s s o c ia t e d  w ith  more or l e s s  in te r r u p te d  
symptoms of trou b le  in  and about the b o n es .P o n fick  and M allory  
found^changes in  the m edulla  which resem bled the c h a r a c t e r i s t i c  
typhoid l e s i o n s  in  the lymphoid s t r u c tu r e s  o f  the i n t e s t i n e s ,  
m esentery,and sp leen .T h e  l e s i o n s  are, most commonly p e r i o s t i t i s  w ith  
r e s u l t in g  n e c r o s is  and abscess.T hey"have been c l a s s i f i e d  by Keen as 
fo l lo w s :  N e cr o s is  in  85 c a s e s ; c a r ie s  in  1 3 j p e r i o s t i t i s  in  110;  
o s t i t i s  in  1 2 ; o s t e o m y e l i t i s  in  1 0 ; e x o s t o s i s  in  1 ; granuloma in  2 ; and 
u n cer ta in  in  4 . In c e r ta in  ca ses  the tro u b le  i s  not e x te n s iv e  and 
su bsid es w ithout any permanent in ju r y .B e s id e s  a b s c e s s e s  and n e c r o s is  
of the b o n es , p e r fo r a t io n  in to  a j o i n t  may occur.The o sseo u s  com p licat  
- io n s  u s u a l ly  appear i^ate i n  the d is e a s e ,a n d  o f te n  have appeared  
long a f t e r  con va lescen ce  had apparently  been e s ta b l ish e d .T h e  lon g  
bones, e s p e c i a l l y  the femur and the t i b i a , a r e  most f r e q u e n t ly  a t ta c k ­
ed: o c c a s io n a l ly  the r ib s  and s te r n u m .lt  i s  e s p e c i a l l y  apt to  a t ta c k  
young people near the age o f  puberty.There may be one sp ot o f  such  
tro u b le ,o r  i t  may be s c a t t e r e d  in  var iou s p a r ts  o f  the bod y .In
oung c h i ld r e n  i t  more o f te n  b eg in s  in  the reg ion  o f  the e p ip h y s i s ,  
he ev idence  so fa r  c o l l e c t e d  s tr o n g ly  p o in ts  to the view th a tI
suppuration in  the bone i s  u s u a l ly  due to the typhoid  b a c i l l u s  jbut 
there are ca ses  o f  mixed in f e c t io n .T h e s e  inflam m ations o c c a s io n a lly  
occur a t  the  s i t e  o f  o ld  l e s io n s ,a n d  c a ses  have been observed in
which long  a f t e r  the a t ta c h  o f  typh o id  f e v e r  a p e r i  os <,eal i  ai l a r i a t -  
ion was s e t  up as an irr,mediate r e s u l t  o f  in j u r y .I n  some c a se s  t ne 
typhoid b a c i l l i  have been c u l t iv a te d ;a n d  i t  seems probable  th a t  
the bod ies o f  those  c o n v a le sc e n t  from the d i s e a s e  may f o r  a c o n s id er  
able  time con ta in  f o c i  o f the b a c i l l i , w h i c h  may never  produce  
fu rth er  t r o u b le ,o r  a f t e r  some in ju ry  l i g h t  up an in flam m ation .  
Typhoid a f f e c t i o n s  o f  the j o i n t s  may be o f  th ree  k in d s:  proper  
t y p h o i d , rheum atic , and s e p t i c .  Typhoid a r t h r i t i s  proper may be l i m i t ­
ed" to one j o i n t , o r  may a f f e c t  s e v e r a l .T h e  lo w er  e x t r e m it i e s  are more 
freq u en tly  in v o lv ed  than the upper,and e s p e c i a l l y  the h i p - j o i n t ;  
suppuration r a r e ly  fo l lo w s .T h e  j o i n t  may undergo spontaneous  
d i s lo c a t io n .
JOSLCSSBAXI QIL,The c o n d it io n s  under which typhoid  f e v e r  occu rs m  la r g e  c i t i e s  
render i t  d i f f i c u l t , i f  not im p o s s ib le , to  a r r iv e  a t  a d e f i n i t e  
c o n c lu s io n  as to the p er io d  o f  in c u b a t io n .O c c a s io n a l ly ,h o w e v e r ,th e  
time that has in te rv e n e d  between the exposure jco the cause and the  
in v a s io n  o f  the d is e a s e  may be a s c e r ta in e d  w ith  p r e c i s i o n  in  the  
outbreaks which occur in  sm all tow n s,or  in  i s o l a t e d  c o u n tr y -h o u se s . 
Under th e se  c ircu m sta n ces , i t  has been  found to  vary w ith in  very  
wide l i m i t  s .  In the 3 ca ses  r e la te d  by f t r i e s in g e r , the a tta ck  began  
the day a f t e r  exposure to th e  in f e c t i o n ; a n d , i n  the outbreak a t  
the sch oo l a t  GibftpiifeBultfaferred to  by M urchison), 20 out o f  22 boys  
were s e iz e d  w ith  the d is e a s e  w ith in  four  days o f  such  exp osu re .
Other in s ta n c e s  o f  a s im i la r  ch aracter  are on r e c o r d ,In  c a se s  l i k e  
t h e s e , t h e  r a p id ity  w ith  which the a t ta c k  fo l lo w s  upon exposure to  
the cause i s  d o u b t le ss  due to the i n t e n s i t y  o f  the p o ison  -  a v iew  
which i s ,  to a c e r ta in  e x te n t  a t  l e a s t , supported by the f a c t  th a t  
the in v a s io n  o f  the d is e a se  under th e se  c ircu m stances i s  very apt  
to be abrupt: the a tta ck  being very  o f te n  ushered in  w ith  vom itin g  
and pu rg in g ,or  w ith  grave cereb ra l symptoms.Some t im e s , in d e e d ,th e  
g a s t r o - in t e s t in a l  symptoms have been so v i o l e n t  as to  have g iv en  
r i3 e  to the su sp ic io n  o f  p o is o n in g .I n  the m ajor ity  o f  c a s e s , however, 
the p er iod  o f  in cu b ation  i s  probably very much lo n g e r  than in  th ose  
above re ferred  t o . I n  the c e le b r a te d  epidemic which occu rred , i m  1872 ,  
a t  hausen- in  Sw itzer lan d  (C a y le y ,-  B r i t  .Med. J o u r . .Mar .1 5 ,1 8 8 0 ) , 
the f i r s t  10 p a t ie n t s  were a tta ck ed  w ith in  three  weeks o f  the time 
wMmrtcontamination o f  the sp r in g  which su p p lie d  the v i l l a g e  must have 
taken p lace;and  th ese  10 ca ses  were fo l lo w e d  in  the course o f  n ine  
days by 57 other  s .  In the town o f  Over Darwen, 1 ,5 0 0  persons were 
aeizdd w ith  typhoid fe v e r  w ith in  three  weeks a f t e r  a p a t i e n t  s u f f e r ­
ing w ith  t h i s  d is e a se  was brought to  a p a r t ic u la r  h o u se ,th e  sewage 
o f  which was a llow ed  to soak in to  th e  ground through which the  
w ater-supply  p ip es  o f  jshe town p a ssed ,an d  at a p o in t  where they  
were le a k y .  L othholz  o b se r v e d ,in  an epidem ic which occurred in  the  
neighbourhood o f  J e n a ,th a t  the average p er iod  o f  in c u b a tio n  was 
three w eek s,th e  s h o r t e s t  p er iod  e ig h te e n  days,and the ^Longest 
tw en ty -e ig h t  days. Haegler found,qn three cases ,p ro d u ced  by contam­
in ated  w a ter ,a  p er io d  o f  a t  l e a s t  three  weeks.There are ,h ow ever,  
epidem ics on record in  which the p er io d  o f  in c u b a t io n  was under 
two w e e k s ,a s . f o r  i n s t a n c e , th a t  o f  B a s l e , i n  which a few persons were 
attack ed  who had only  been in  the c i t y  from seven  to  fo u r tee n  d a y s .  
Cayley a l s o  r e f e r s  to l o c a l i s e d  outbreaks o f  the d i s e a s e ,a s  t h e s e  
of and C a in e ,in  which persons were a tta ck ed  w ith in  fo u r te e n
days o f  t h e i r  exposure to  the cau se . M dller (Ueue B e i t  .z  .A e t io l  .d es  
U n ter le ib s-T y p h u s,P o se n ,1 8 7 8 ) ,o f  P o sen ,sa y s  th a t  the average p e r io d
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of* j ncubation  o f  th e  d is e a s e  i s  x ou rteen  n a y s , that i  t may no u be 
more than ten  days 5 or, on the other hand,as lo n g  as from three to  
four weeks;and that he 'has known a case  in  which i  t was t h i r t y -  
ffiurt days .Murchison b e l i e v e d  th a t  i t  was commonly about two w e ek s; 
and Budd found i t  to vary from ten  to fo u r te e n  days in  a very  
la rg e  number o f  c a ses  c a r e f u l ly  ob served . Prom t n i s  revueu o f  t i e  
opin ions o f  var iou s auth ors the c o n c lu s io n  would seem to be j u s t i f ­
ia b le  th a t  the per iod  o f  in cu b a tio n  in  jjyphoid f e v e r  i s  u s u a l ly  
between two and three w eeks;but that in  many c a s e s  i t  does not  
exceed ten  days,and in  rare  ca ses  has u n q u est io n a b ly  been very  much 
le s s .O n  the o th er  h a n d ,th ere  are a u th e n t ic  c a se s  on reco rd  in  
which i t  i s  s a id  to  have reach ed ,o r  even e x c e e d e d ,tw e n ty -e ig h t  
days in  i t s  du ration .
MVBLOPMBMT AHD PBQfiKESSj.
In v a s io n .
The in v a s io n  of typh oid  f e v e r  i s  u s u a l ly  so gradual  
th a t  i t  i s  o f te n  im p o ss ib le  to  o b ta in  e x a c t  in fo rm ation  from p a t i e n t s  
as to  the time o f  th e  commencement o f  t h e i r  i l l n e s s .  The p a t ie n t  
f e e l s  lan gu id ,an d  d i s in c l i n e d  fo r  p h y s ic a l  or mental e x e r t io n ,  
he has headache,and p a in s  in  the back and l e g s , a s  w e l l  as a 
general sense  o f  w earin ess  .H is a p p e t i t e  i s  im paired , .^nd h i s  s l e e p  
r e s t l e s s , o r  i t  may be d is tu rb ed  w ith  u n p leasan t dreams. There may 
be n au sea ,or  even vom itingjand  e i t h e r  d ia rrh o ea  or c o n s t ip a t io n  
may be p r e s e n t .  There i s  seldom a decided  c h i l l ; b u t  the  p a t i e n t  
may complain o f  s e n s a t io n s  o f  c h i l l i n e s s  or s l i g h t  f e v e r i s h n e s s .
These minor symptoms are u s u a l ly  c la s s e d  as prodrom es, and a s s ig n e d  
to  the s ta g e  o f  incub ation .T he  p a t i e n t ,a s  a r u le ,d o e s  not f e e l  
in c l in e d  to go to  bed;and he o f te n  keeps a t  work in  s p i t e  of h i s  
i n d i s p o s i t io n  fo r  exer/tion .A s h is  m ala ise  i n c r e a s e s , how ever,he  
seeks m edical a id;and the thermometer then u s u a l ly  shows a degree  
or more o f  f e v e r :  the i l l n e s s  may now be s a id  to have begun in  
e a r n e s t .  I t  i s  only  very seldom th a t  th e  d i s e a s e  b e g in s  suddenly  
without any prodromes. In such cases  i t  may happen th a t  the f i r s t  
symptom o f  the  d is e a se  i s  a c h i l l , fo i lo w ed  by a rap id  r i s e  o f  
temperature to  104* F .o r  beyond.
F ir s t  Weeks
The onset of the  d is e a s e  may be dated from the time th a t  a 
decided e le v a t io n  o f  temperature occu rs .W ith  the advent o f  f e v e r ,  
the p a t ie n t  b eg in s  to f e e l  r e a l l y  i l l . H i s  weakness in c r e a s e s  from 
day to d a y ;h is  a p p e t i t e  i s  l o s t ; a n d  he complains o f  co n sta n t  
t h i r s t  and headache. The tongue i s  coa ted  w ith  a w h ite  fu r  -  ex cep t  
the edges and t ip ,w h ic h  are redjand th e r e  may be s l i g h t  e p i s t a x i 3 . 
There i s  o f te n  d iarrhoea  -  e s p e c i a l l y  i f  a c a th a r t i c  has been g iv e n  
a t  the beginn ing o f  th e  i l l n e s s .  Some p a t ie n t s  s u f f e r  from d ea fn ess  
and r in g in g  in  the e a r s .I n  many c a se s  the d is e a s e  b e g in s  w ith  a  
cough and b r o n c h it ic  symptoms.The sp le e n  i s  u s u a l ly  en la rg ed ,a n d  
can b£ten be d e te c te d  by p a lp a tion ,T h e  temperature co n t in u es  to  
r i s e  s t e a d i ly ,b e in g  a degree or more h igher  each  even ing than on 
the evening b e fo re :  u n t i l , towards the end o f  the week from the  
day of o n s e t , i t  reaches 103f> or 104' or even 105* F. The p u ls e -r a te  
i s  qu ickened,but not always in  p rop ortion  to  the  f e v e r . I t  ranges from  
90 to 1 1 0 ,and i s  s o f t  and sometimes d i c r o t i c , even a t  t h i s  e a r ly  
period.The p a t ie n t  f e e l s  t ir e d ,a n d  i s  u s u a l ly  o b l ig e d  to  remain 
in  bed: i f  he stands up ,he f e e l s  d izzy  and unsteady on h i s  l im b s .
Second Week.
The symptoms now undergo a g g ra v a tio n  and have o th ers  
added to them,With only s l i g h t  v a r i a t i o n s , the tem perature each  
evening m aintains the maximum h e ig h t  reached a t  th e  end o f  the  
f i r s t  w eek ,rem itt in g  i n  the morning a degree to a degree and a 
h a lf  -  the rem iss ion s be ing  l e s s  marked in  severe  c a ses .T h e re  i s  
l e s s  complaint o f  headache -  the p a t ie n t s  becoming a p a t h e t i c ,  
som nolent, and more or l e s s  d e l i r i o u s , e s p e c i a l l y  a t  n igh t .T h e  fa ce  
looks d u l l , t h e  tongue i s  trem ulous,and th e  p r o s t r a t io n  o f  the  
p a t ie n t  m arked .B ronchitis  i s  u s u a l ly  p r e se n t ,a n d  the cough may be 
very d is tr e s s in g .T h e r e  i s  more or l e s s  tym pan itic  d i s t e n s io n  o f  
the abdomen,with ten d ern ess  on p ressu re  in  the r ig h t  i l i a c  f o s s a .  
There i s  u s u a l ly  d iarrhoea  -  the p a t ie n t  having from two to  s i x
tw enty-four  h ou rs . In some c a se s  .h ow ever ,th ere  
5 ?+° t lS a tIo n  from the beginning to  the  end o f  the d i s e a s e ,
■tse^een the seven th  and t w e l f t h  days the c h a r a c t e r i s t i c  e m o t io n
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o/QpQurs • This c o n s is  ts o f  s m a l l , c ir c u la r  , e le v u  ued , ros6~i od sp o ts  
disapp earin g  on p ressu re  .They are u s u a l ly  deve lop ed  in  s u c c e s s iv e  
crons.The sh in  i s  hot and dry, the fa c e  i s  f lu s h e d ,  some t im es l i v i d .
He may p e r sp ir e  f r e e l y , e s p e c i a l l y  a t  n ig h t  jana sudamina may he
observed.
Third and f o u r th  Weeks,,
In c a s e s  o f  moderate s e v e r i t y ,  the symptoms b eg in  to  
improve consideralD .v, commencing wi i>n the four  ueonth to  trie s i x t e e n t h  
day. Improvement i s  u s u a l ly  f i r s t  m a n ife s ted  by the tem p erature .
The morning rem iss ion s become more and more d e c id e d ,th o u g h  the  
evening r i s e  con tin u es  f o r  s e v e r a l  d a y s .S o o n ,h o w ev e r ,th e  f e v e r  
d e c l in e s  in  the even ing  a lso ;a n d  towards the  m iddle o f  the fo u r th  
week -  or towards i t s  end -  the tem perature i s  notarial b o th  in  the  
morning and even ing  .With the d e c l in e  o f  the tem perature the g en era l  
symptoms alm ost always improve. The tongue grows n^pist and tends  
to become c lean ,an d  the a p p e t i t e  returns.T he p a t ie n t  s l e e p s  
soundly ,and awakes w ith  a c le a r  m ind.His s t r e n g th  a l s o  re tu rn s  
g r a d u a l ly , though con va lescen ce  i s  s low  -  even in  m ild  c a se s  -  and 
may be in te rr u p ted  by c o m p l ic a t io n s .O c c a s io n a l ly  a l s o , a f t e r  
perhaps a week" or more o f  normal tem p eratu re , the f e v e r  may re tu r n ,  
and the p a t ie n t  Isas a r e la p s e  a tten d ed  w i t h  a l l  or most o f  the 
■symptoms o f  the o r ig in a l  a t ta c k  -  though u s u a l ly  i n  a m ild er  form. 
The fe v e r  in  se v er e  c a s e s  f a i l s  to  d e c l in e  during the t h ir d  week.
The u su a l morning rem iss io n s  may he l e s s  marked,and the p a t i e n t  
shows the e f f e c t  o f  the continued  h ig h  tem perature and the  prolonged  
toxaemia.The apathy and somnolence in c r e a se  during the day,and the  
delir iu m  a t  n ig h t  becomes more 3evere and more a c t i v e . I n  some 
p a t ie n t s s  d e l ir iu m  predom inates by day as w e l l  as by n ig h t ,a n d  they  
req u ire  con sta n t watching ancl r e s t r a i n t . In the i n t e r v a l s  o f  a c t i v e  
d elir iu m  the p a t ie n t  l i e s  m o t io n le s s  in  bed -  som etim es m uttering  
to h im se lf ,a n d  q u ite  o b l iv io u s  o f  h i s  surroundings .He ask s fo r  
•n oth in g ,b u t w i l l  drink o f  m ilk  or water i f  put to h i s  l ip s .T h e  
tongue becomes dry and.brown and covered w ith  s o r d e s ,o r  pad and 
g lazed  in  appearance.The l i p s  are dry and cracked ,and  the  t e e t h  
&lsp c o l l e c t  sordes u n le s s  c a r e f u l ly  lo o k e d  a f te r .T h e  f a c e  i s  d u l l  
and care-worn.The u r in e  and fa e c e s  may be p a ssed  i n v o l u n t a r i l y .
The abdominal symptoms a l s o  become more marked.The tym pan itic  
d is te n s io n  i n c r e a s e s , and the d ia rrh o ea  i s  u s u a l ly  profu se .T h e  
pu lse  i s  rap id  and weak.The f i r s t  sound o f  the  h eart  grows f e e b l e .
The b r o n c h it ic  s ig n s  in c r e a se ,a n d  the c a ta r rh  oaay extend  to the  
sm aller  t u b e s ,A l l  th ese  symptoms may continu e  in to  the fo u r th  week, 
and then d im in ish ;so  th a t  the  p a t ie n t  s lo w ly  r e c o v e r s .O r , aga in ,  
va r io u s  com p lica t ion s  -  to  be d e s c r ib e d  l a t e r  -  may arisre and 
prolong the d i s e a s e ,o r  o c c a s io n  the dea th  of the p a t i e n t . I n  some 
cases  death  r e s u l t s  from sim ple exhqbdbion or card iac  f a i l u r e .
There may a l s o  be i n t e s t i n a l  haemorrhage, or p e r fo r a t io n  o f  the  
bowels w ith  r e s u l t in g  p e r i t o n i t i s  and c o l la p s e .T h e  c a se s  which are  
severe  from the o u ts e t  may p resen t a l l  the  above symptoms -  even as 
e a r ly  a s  the second week o f  th e  d i s e a s e .
COHSI DERAT I OH OF THR! PRINCIPAL SYMPTOMS.
J r i lJ -  b l U l T i l U M Y  •
From the beginn ing of the attack, o f  ty p h o id  f e v e r  the fa c e  has 
a l i s t l e s s  and lan gu id  e x p r e s s io n ,a l th o u g h  the eyes are u s u a l ly  
b r ig h t  and the p u p ils  d i l a t e d .  In m ild  c a s e s  no fu r th e r  a l t e r a t i o n  
of  the e x p r ess io n  o f  the countenance than t h i s  may be n o t ic e a b le  
during the whole course of the d is e a s e  ;b u t , in  .^rava c a se s  when the 
s o - c a l l e d  typhoid  s t a t e  i s  f u l l y  d ev e lo p ed ,th e  e x p r e ss io n  becomes 
d u ll  and heavy .There i s ,however, never the g en era l s u f f u s io n  o f  the  
face  seen  in  typhus.On the c o n tra r y ,th e  fa ce  i s  o f t e n  p a l l  id ,o r  
there i s  a t  most a c ircum scribed  f l u s h  on one or b o th  c h e e k s , which  
i s  most marked during the ex a cerb a tio n s  o f  f e v e r  or a f t e r  the  
a d m in is t r a t io n  o f  food or s t im u la n ts .
The tem perature-curve i n  typhoid  fe v e r  i s  one o f  the most 
c h a r a c t e r i s t ic  f e a tu r e s  o f  the d i s e a s e . l t  o f t e n  a l lo w s  o f  a d ia g n o s is  
wnen other symptoms are absen t j i t  i s  a l s o  o f  g r e a t  importance in  
prognosis;and  fu r n ish e s  va lu ab le  in d ic a t io n s  fo r  trea tm en t.
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Wunderlich and o th e rs ,fro m  a study o f  a la r v e  number^of c a s e s ,h a v e  
discovered  tbs.t the p y r e x ia  has c e r t a in  c.t.iaructeri*5 bios Jimich 
d is t in g u is h  i t  from th a t  o f  o ther  f e v e r s ,a n d  w h ich ,b e in g  p r e s e n t ,  
in  a case in  which the o th er  symptoms are obscure or i l l - d e f in e d ,^  
w i l l  o f ten  enable  one to  r e c o g n ise  i t s  true  n a tu r e .  The cou rse  o f  
the fe v e r  may be d iv id e d  in to  th ree  p e r io d s  each  having i t s  own 
p e c u l i a r i t i e s . l t  i s  u s u a l ly  s a id  th a t  each  p e r io d  l a s t s  about a week 
b u t , in  severe  c a s e s , t h e  second and th ir d  p e r io d s  ex ten d  over a 
longer time than th i s ,a n d  the occurrence o f  a c o m p lic a t io n ,o r ^ o f  
any other d is tu r b in g  i n f l u e n c e , w i l l  have i t s  e f f e c t  in  producing  
e i th e r  a p r o lo n g a t io n  o f  any one or more o f  th e se  p e r io d s ,a n d  
e s p e c ia l ly  o f  the l a s t  tw o ,or  an unwonted e l e v a t io n  or f a l l  o f  
temperature .During th e  f i r s t  p er io d  there  i s  a. p r o g r e s s iv e  r i s e  of  
tem perature;but the r i s e  i s  never so abrupt as in  typhus and c e r t a in  
other d is e a se s .A s  there are morning r e m is s io n s , -  ranging  from a 
degree to  two degrees in  e x te n t ,c o r r e s p o n d in g  to the morning f a l l  
in  the d a i ly  v a r ia t io n s  o f  tem p era tu re ,-  the t r a c in g  upon the  
tem perature-chart w i l l  b e ^ i g - z a g  or s t a i r c a s e  l i n e  -  ea ch  even in g  
temperature being  from a degree and a h a l f  to  two d egrees  h igh er  
than that o f  the preced ing  e v e n in g ,w h i le  the same d i f f e r e n c e  w i l l  
be observed in  the morning tem perature.The tem perature ought, 
th e r e fo r e ,n e v e r  in  an uncom plicated  case  to be much over 100* on the 
f i r s t  even in g , or 102* F. on the secon d . A temperature o f  104'5*.a t  any 
time during the f i r s t  or second day w i l l  consequ en tly  exclud e  
typhoid fe v e r  from the d iagn osis .F rom  s i x  to e ig h t  days are u s u a l l y  
occupied be fore  the maximum i s  r e a c h e d . l t  has been seen  to be a t t ­
ained as e a r ly  as the fo u r th  day in  m ild  c a s e s ,a n d ,o n  the  o ther  
hand,not u n t i l  much l a t e r  in  sev ere  o n e s . I t .  i s  u s u a l ly  104* or 1 0 5 ’ F. 
but w i l l , o f  co u rse ,v ary  w ith  the g r a v i t y  o f  the o th er  symptoms.
The temperature r a r e ly  r i s e s  h igh er  than 106*'a t  t h i s  period .O n  
the other  b an d ,cases occur in  which i t  never exceeds 103" F. during  
the whole duration  o f  th e  d is e a se ja n d  i t  w o u ld , th e r e f o r e , be wrong 
to exclude typhoid  f e v e r  from the d ia g n o s i s ,a s  W underlich d o e s , i f  
th is  temperature i s  not reached by the s i x t h  day ,or  the e ig h t h  day 
a t  the l a t e s t .T h e  temperature u s u a l ly  c e a se s  to r i s e  in  the n ext  
p er iod ,b u t has a tendency to  a s c i l l a t e  about the maximum tem perature  
o f  the ppev&dus p er io d  a t  a f ix e d  p o i n t , o c c a s io n a l ly  not q u ite  
reaching i t , o r  a t  o ther  tim es r i s in g  a l i t t l e  above i t .T h e  morning 
r e m is s io n s , t o o , become l e s s  d e c id e d .In  o ther  w ord s ,th e  f e v e r  now 
becomes con tin u o u s .T h is  period ,ad though u s u a l ly  l a s t i n g  about a 
week,may extend over more than two w eek s,even  in  the absence o f  com­
p l i c a t i o n s , i n  ca ses  w hich run a severe  c o u r s e *,and when i t  i s  p r o lo n ­
ged from t h i s  c a u se ,th e  temperature mav aga in  show a tendency to  
r is e ,a n d  may even a t t a i n  an e l e v a t io n  co n s id er a b ly  above th a t  o f  the  
preceding period.The p ro g n o s is  in  a l l  such c a ses  in  which t  he 
temperature r i s e s  a f t e r  the middle o f  the second week i s  g rave .  
Temperatures of 108^or even o f  110* F .have been recorded a t  t h i s  
tim e.D eath  in v a r ia b ly  f o l lo w s  such h igh  tem peratures as th e se ;b u t  
before  death a c tu a l ly  o c c u r s ,a  c o n s id er a b le  f a l l  o f  temperature very  
o ften  takes p lace  .W underlich has a l s o  c a l l e d  a t t e n t io n  to  the  f a c t  
that i t  i s  not uncommon fo r  a sudden and temporary r e m iss io n  of  
temperature to take p la c e  a t  t h i s  s t a g e , varying from, one degree to  
two degrees and a h a lf ,w h ich  may l a s t  from ten  to tw elve  hours,and  
which u s u a l ly  has occurred in  h i s  ex p er ien ce  from the s i x t e e n t h  to  
the e ig h te e n th  day.Towards the c lo s e  o f  the second p e r io d ,th e  
morning rem iss ion s w i l l  be observed to  be more d e c id e d ,w h ile  the  
evening temperature remains about the same as b efore .T h e  beg inn ing  
o f  the th ir d  period  i 3  in d ic a te d  by a d im inution  o f  the  evening  
e x a ce rb a tio n ,w h ile  the morning rem iss io n s  become s t i l l  more marked. 
The dim inution i s  p r o g r e s s iv e , but slow  -  the temperature each  
evening f a l l i n g  sh o r t  b f  from h a l f  a degree to a degree o f  the  
p o in t  i t  reached the preced ing  evening.The morning r e m is s io n s , on the  
other hand,each day become g r e a te r  -  a f a l l  o f three  and a h a l f  
degrees be ing  not uncommon.The l y s i s , t h e r e f o r e , occu p ies  u s u a l ly  a 
longer tiw^ithan was req u ired  by the p y r e x ia  in  reach in g  i t s  
maximum.Towards the c lo s e  o f  t h i s  p e r io d ,  the morning tem peratures  
may oe normal,and even subnormalrjrwhile an e i .ev a t io n  o f  temperature  
may continue to take p la ce  in  the e v e n in g ,O c c a s io n a l ly ,h o w e v e r ,a n  
abrupt defervescence  takes  p lace .T h e  du ration  o f  t h i s  p er io d  w i l l  
pe very much prolonged i f  com p lica t ion s  are p r e s e n t ,o r  i f  the  
i n t e s t i n a l  u lc e r s  are slow  in  h e a l i n g . l t  may l a s t  fo r  more than 
three weeks.During con va lescen ce  the temperature i s  f r e q u e n t ly  
subnormal even in  the e v en in g ,b u t  the s l i g h t e s t  cause i s  o f t e n
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s u f ^ c i e n t  to  produce a cons id e ra b le  , though temporary , e l e v a t io n  o f  
tem perature. Thus, i t  may r i s e  from 9 9 ' t o  1 0 5 .5 ^ in  a fern hours -  in  
! consequence o f  an i n d i s c r e t i o n  in  d i e t  j01 , a g a in ,  from. 100 to  104 1 .
i from the s u f fe r in g  and exc item en t caused by a se v er e  attack^ o f
! t o o th a c h e .D ie te t ic  i n d i s c r e t i o n s  are a p r o l i f i c  source  o f  th e se
I recrudescences o f  fev er .T h e  f e v e r  ox tn© t h ir d  pe-t io a  has a l l  tae
I characters o f  an i r r i t a t i v e  fe v e r ,a n d  i s  probably k ep t up by the
I i r r i t a t i o n  a r i s in g  from the i n t e s t i n a l  u lc e r s .O n  the o th er  hand, ^
} th a t  of the ' f ir s t" tw o  p e r io d s  i s  due to the a c t io n  o f  the^ s p e c i f i c
| o o iso n  upon the nervous system  and the o th er  t i s s u e s  o f  the body.
| The f e b r i l e  movement, however, r a r e ly  f o l lo w s  a p e r f e c t l y  t y p ic a l
|  courseiand very few tem p era tu re-ch arts  w i l l  o e a r , e x ce p t  during
Ithe f i r s t  p e r io d , any th in g  more than a g en era l resefcblance to  the  chart which W underlich has prepared as t y p ic a l .A  very s l i g h t  cause  ■ w i l l  e x e r c i s e r s  has a lread y  been s a i d , a  d is tu r b in g  in f lu e n c e  upon
the course o f  the fev e r ;a n d  s e r io u s  co m p lica t io n s  or a c c id e n ts  
w i l l  ob v io u sly  produce a s t i l l  more marled e f f e c t .A n  i n t e s t i n a l  
haemorrhage, fo r  e x a m p le ,w il l  cause a  rap id  and d ec id ed  f a l l  o f  
1 temperature -  even fro m ,sa y ,104* to  normal or below i t . T h i s
| d e p r e s s io n ,u n le s s  the  b leed in g  co n t in u es  and the case ends f a t a l l y
I in  the course o f  a few h o u r s , i s  o n lv  temporary -  the tem perature
i r i s in g  w ith in  tw en ty -fou r  hours to i t s  former h e ig h t  or even
i  beyond i t . A  fr e e  e p i s t a x i s  or a copious d iarrh oea  w i l l , i n  the same
I way, cause a f a l l  o f th e  temperature ;but i t  i s  r a r e ly  so  marled as
I, in  the preced ing  case.T he same e f f e c t  w i l l  be produced by the
|  a d m in is tra t io n  o f  a la r g e  dose o f  q u in in e ,o r  by the a p p l ic a t io n  o f
J co ld  water -  e i t h e r  in  the form o f  the b a th ,th e  douche, or any o th er
| method -  to the su r f  axe o f  the body.On the other  hand,the  occurrence
| o f  a co m p lica tio n  w i l l  cause a r i s e  of temperature c o n s id er a b ly
I above the maximum of the f i r s t  per iod ,T he thermometer should  be
I used a t  l e a s t  twice d a i l y . I t  i s  in  t h i s  country g e n e r a l ly  in trod u ced
in to  the a x i l l a ,a n d  l e s s  fr e q u e n t ly  in to  the m outh ,for  the purpose  
o f  making an o b s e r v a t io n .In  o ther  c o u n tr ie s  i t  i s  not in fr e q u e n t ly  
in s e r te d  in to  the rectum,and even in to  the  vagina .T he tem perature  
should be taken about 8 o ! c lo c k  in  the morning and the same hour 
in  the e v e n in g , in  order to secure r e l ia b l e  r e g i s t r a t i o n s .
SKIN.
The e x te r n a l  integument i s  dry as w e l l  as warm in  typhoid
f.ever -  the warmth varying  w ith the p y r e x ia .B u t , on the whole ,p e r sp -
(i r a t i o n  occurs w ith  g r e a te r  frecxuency in  t h i s  d is e a s e  than in  any other acute  a f f e c t io n ,u n l e s s  i t  be rh eu m atism .lt  takes  p la c e  most commonly a t  n igh t  a f t e r  the evening e x a c e r b a t io n ,o r  in  the morning when the p a t ie n t  awakes from s le e p  ;but i t  i s  not very rare  to f in d  i the sk in  clammy a t  other tim es.The sw eating  i s  u s u a l ly  g e n e r a l;b u t  
in  a few ca ses  i t  i s  l o c a l  only.When c o l l i q u a t i v e ,  i t  i s  f r e q u e n t ly  
e x h a u s t in g , and i s  then a grave sym ptom .lt i s  sometimes prolonged  
in to  convalescence  -  when i t  i s  not only  ann oying ,b ut in  consequence  
of the p r o s tr a t io n  i t  i n d u c e s , i t  may d e lay  the recovery  o f  the  
p a t ie n t .  The p resen t  w r ite r  has not been a b le  to s a t i s f y  h im se lf  
that any p e c u l ia r  odour i s  g iven  o f f  by the sk in  in  typh oid  f e v e r ;  
and most o ther  observers a f f ir m  to the same e f f e c t .C h o m e l , however, 
a sse r te d  th a t  the p e r s p ir a t io n  has a stron g  odour o f  an a c id  
characterjand B a r t le t t  agreed with. Uathan Smith in  th in k in g  th a t  
typhoid p a t ie n t s  exhale  a p e c u l ia r  sm ell  -  not pungent and ammoniacal 
l i k e  th a t  o f ” typhus ,but o f  a musty and alm ost cadaverous c h a r a c te r .
. During the l a t e r  s ta g e s  o f  sev ere  and f a t a l  c a s e s , t h i s  i s  s a id  to  
I be e s i^ e c ia lly  n o t ic e a b le ,
f The Roseol ous .Erunjdon.
f The exanthem in  typhoid f e v e r  i s  c h a r a c t e r i s t i c ,a n d  i t s
study i s  second only in  importance to  th a t  o f  the tem perature.
In deed ,in  many c a s e s ,w ith o u t  i t  d ia g n o s is  would be i m p o s s i b l e . l t  i s  
rare ly  absent in  a w e l l-d e v e lo p e d  c a se jb u t  o c c a s io n a l ly  no eru p tio n  
i s  to  be found,even on c a r e fu l  exam ination and repeated  se a r c h .
Prom an a n a ly s is  o f  the f ig u r e s  of var io u s  o b s e r v e r s , i t  appears th a t  
the eruption  i s  absent in  about 20 per c e n t . o f  a l l  c a s e s . I t  i s  
most fre q u en t ly  p resen t  in  th o se  between the ages o f  ten  and t h ir t y  
years -  be ing  absent in  only 10 per c e n t .o f  su c h .In  c a se s  under the  
age of t e n , t h e  eru ption  was not found in  about 22 per c e n t . I n  ca ses  
over the age o f  t h i r t y  i t  was absent in  16 per c e n t .  The e r u p t io n  
c o n s i s t s  o f r o se -c o lo u r ed  s p o t s , s l i g h t l y  e le v a t e d  above the s u r fa c e ,  
c ir c u la r  in  form, or n ear ly  so ,h a v in g  w e ll-d .e f in e d  margins .u s u a l ly
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about a l i n e  i n  d ia m eter , but sometimes vary in g  from h a l f  a l i n e  to  
two or even three l i n e s  in  d ia m e te r , and d isapp earin g  on p r e s s u r e , to  
return  when th e  l a t t e r  i s  remo-wed. They are g e n e r a l ly  f i r s t  observed  
some time between the se v en th  and fo u r te e n th  days;but c a ses  are on 
record -  e s p e c i a l l y  in  c h i ld r e n  -  in  which they" are s a id  to have 
appeared much e a r l i e r ,a n d  o thers  in  which they could not be d is c o v ­
ered u n t i l  the tw e n t ie th  d a y .In  the l a t t e r  c a s e s , however, i t  i s  not  
improbab]e they had r e a l l y  been p r e se n t  a t  an e a r l i e r  p e r io d ,b u t  had 
escaped d e t e c t i o n . The eru p tio n  occurs in  s u c c e s s iv e  crops a t  in t e r v ­
a l s  o f  th ree  or four  d a y s ,e a c h  sp ot l a s t i n g  from three  to  f i v e  da3^s, 
and the whole du ration  o f  the exanthem being u s u a l ly  from ten to  
tw enty , and v a r y i n g ,  o f  c o u r se ,w ith  the s e v e r i t y  o f  th e  a t t a c k .I t .  
may continue  to  appear as l a t e  as the tw en tie th  day,and in  cases of 
r e la p se  very much l a t e r .S p o t s  are sometimes seen  upon the abdomen, 
or e ls e w h e r e , a f t e r  the su bsid en ce  of the fev e r ;a n d  whenever seen ,  
they in d ic a t e  th a t  the d is e a se d  p ro cess  i s  not a t -an end.They are  
u s u a l l y  s c a t t e r e d  o v e r  the  low er part o f  the f r o n t  o f  the ch est  and 
abdomen;but a lso  not in fr e q u e n t ly  they are met w ith  upon tv,e back; 
and i f  they are not found up021 the abdomen, the p a t ie n t  should be 
ven tly  turned upon h is  s id e ,a n d  t h i s  p art o f  the body c a r e fu l ly  
examined.When very abundant, they are o f t e n  a lso  seen  upon the 
e x t r e m i t i e s , and o c c a s io n a l ly  upon the face.T hey have ,m oreover,been  
seen in  abundance 021 the uoper and inner p a r t  o f  the th igh ,an d  con-,  
f in e d  to  th a t  l o c a l i t y .When tardy in  making th e ir  appearance,they  
may o f te n  be brought out by the a p p l ic a t io n  o f  a mustard b l i s t e r , o r  
by th a t  o f  heat in  any formjand i t  i s  p ro b a b le , t h e r e f o r e , -  ow ing ,in  
a  la r g e  m easure,to  the warmth, o f  the b e d ,-  th a t they are so o f te n  
so f u l l y  developed upon the back .In  numbers they may very from two 
or three to  several, hundred.In one case Murchison counted a  thousand; 
and the body has been seen  3 0  th ic k ly  covered by sp o ts  o f  an 
u n usually  la r v e  s i z e  as to g ive  the d is e a se  a  marked resemblance to  
typhus fever.W hen very numerous, the edges o f  two or three o f  the  
sp ots  may run to g e th er  -  g iv in g  the eru p tio n  an ir r e g u la r  ch a ra cter ,  
ho r e l a t io n  between th e  cop iou sn ess  o f  the rash  and the s e v e r i t y  o f 
the d is e a s e  has ever  been e s ta b lish ed .W h il  e the p rev a il  ing  impression, 
t h e r e f o r e , th a t  in  ca ses  i n  which th e  eru p tio n  i s  f r e e ly  developed  
are apt to  be o f  a m ild  c h a r a c t e r , i s  true in  many i n s t a n c e s , i t  i s  
by no means so  in  a l l .T h e  sp o ts  d isappear a f t e r  death ,and are r a r e l y  
converted in to  p e te c h ia s ;  but in  bud ca ses  purpuric sp o ts  have been 
seen ,and  even  v i b i c e s  developed independent o f  them. They are sa id  
to be most common in  p a t ie n t s  o f  an haemorrhagic d i a t h e s i s .Som etim es 
the appearance o f  the  e r u p t io n  i s  preceded fo r  a day or two by a d i ­
f f u s e  erythem a, whi eh same may cover the e n t ir e  body .When i t  occurs  
in  a s s o c ia t io n  w ith  a s o r e - t h r o a t , i t  i s  apt to be m istaken fo r  
sca r la t in a .M u rch ison  has seen i t  p e r s i s t  throughout the f e v e r , t o  
w h ich ,h o w ev er ,it  i s  not p e c u l ia r  as i t  i s  seen in  o t h e n i i s e a s e s .
Sudamina -  so c a l le d  from t h e ir  resemblance to drops o f  persp­
ir a t io n  -  occur not in fr e q u e n t ly  in  typhoid fever.M urchison found 
them in  o n e -th ir d  o f  h is  cases .T hey  are minute v e s i c l e s , o f te n  not  
la r g e r  than a p in *s head,but sometimes two l i n e s  in  diam eter,and  
O c c a s io n a l ly ( in  cases  in  which two or three  have co a le sced )  much 
larger .T h ey  u s u a l ly  a t  f i r s t  con ta in  a c le a r  serum,which may, 
however, su bseq uently  become tu rb id ,an d  when very minute m u st , in  
consequence o f  t h e i r  tra n s lu c e n c y ,b e  viewed o b l iq u e ly  in  order to be 
app rec ia ted  . f r e q u e n t ly , when they cannot be d is t in g u ish e d  by the eye ,  
their are r e a d i ly  d e te c te d  by the touch.They r a r e ly  occur b efore  the
- --------------------------   fr e q u e n t ly  ------
profuse sw eating ,an d  a^e by no means p e c u l ia r  to  typhoid fe v e r  (they  
were thought by L o u is  to  be s p e c i f i c  o f  the d isea se )* b u t  are met 
w ith  i n  oth er  a f f e c t io n s  -  a s , f o r  in s t a n c e , acute  rheumatism — w hich 
are attended  by t h i s  symptom.They are g e n e r a l ly  fo llow ed  by desquam­
a t io n  o f  the c u t i c l e  o f  the p a r ts  o f  the body most a irfected in  t h is  
way.
Spots o f  a p a le  b lue  co lour,and  o f  varying s i z e  and form ,are  
o c c a s io n a l ly  observed upon the sk in  in  typhoid fe v e r  .The Preach have 
d esign ated  them as the **taches b le n a tr e s .  They are o f  an ir r e g u la r ly  
rounded form,and from three  to e ig h t  l i n e s  in  diam eter.They are not 
in  the l e a s t  e le v a te d  above the sk in ,a n d  do not d isappear on pressure.
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They have a uniform  t i n t  throughout t h e i r  e x te n t ,a n d  they  never pass  
through the s u c c e s s iv e  s ta g e s  observed in  connection  w ith  the ra sh  
of typhus.Two or th r e e  o f  them are sometimes c o n f lu e n t . They o f te n  
fo l lo w  the course o f  the sm all subcutaneous v e in s ,a n d  are most 
commonly found on the abdomen,the back,and the thigh&.They are met 
with in  o th er  d i s e a s e s ,a n d  are supposed to  be due to p e d i c u l i .
Apart from the development o f  sudam ina,the s^ in  may undergo 
desquamation in  f in e  branny s c a l e s .  The h a ir  i s  very ap t  to  f a l l  
out a f t e r  an a t ta c k  o f  typ h o id  fever .T h e  n a i l s  s u f f e r  in  t h e ir  
n u t r i t io n  in  common w ith  o ther  p a r ts  o f  the body -  a f a c t  which may 
be recogn ised  by the p e c u l ia r  markings which are o f te n  found on 
them a f t e r  the p a t i e n t  has recovered  from h is  i l l n e s s .
CIBCULATORy SYSTEM.'
Prom the B eginning o f  an a t ta c k  o f  typhoid f e v e r  the pu lse  
u s u a l ly  undergoes a c c e le r a t io n .T h is  in  degree i s  commonly p rop ortion ­
a l  to the s e v e r i t y  o f  the o tn er  symptoms ( e s p e c i a l l y  to  the e l e v a t io n  
o f  the tem p era tu re ) , and i s  g e n e r a l ly  more marked in  the even ing than 
in  the m o r n in g .l t  i s  su b .je c t , however, to numerous v a r ia t io n s  -  not  
only in  d i f f e r e n t  c a s e s ,b u t  even in  the  same case  from day to  day, 
and even from hour to hour.M urchison r e f e r s  to a case  in  which the  
p u lse  sank to  3 7 ,and never exceeded 5 6 ,during the fe v e r ,a l th o u g h  i t  
rose to 66 during the co n v a lescen ce .A  com paratively  in freq u en t  
p ulse  may c o e x i s t  w ith  a h ig h  temperature .As a r u l e , the p u lse  i s  
more freq u en t in  ca ses  which term inate  in  r e c o v e r y ;but to t h i s  
ru le  there  are numerous e x c e p t io n s .  In 8 o f  L o u is 's  cases  i t  never  
went above 9 0 ,and i t  seldom exceed s 1 0 0 .On the o ther  hand ,in  m ild  
cases  the p u lse  may be e x ce ed in g ly  fr e q u e n t , r e a c h in g , and even  
e x c e e d in g , in  many c a se s  1 2 0 .When the d is e a se  i s  prolonged and the 
p r o s tr a t io n  i s  ex trem e, a p u lse  o f  from 140 to 150 i s  not uncommon. 
During con va lescen ce  the p u lse  u s u a l ly  g ra d u a lly  d im in ish es  in  
freq u en cy , and may sometimes f a l l  b e l 077 the normal s ta n d a rd .In  other  
c a se s ,o n  the c o n tr a r y ,th e  p u lse  con tin u es  freq u en t during c o n v a le sc -  
encejOr r e a d i ly  becomes so a f t e r  a s l i g h t  e x e r t io n  or exc item en t o f  
any kind.A  slow  p u lse  during con va lescen ce  appears to be most 
frequent in  men whose h e a lth  p rev iou s to  the a t ta c k  was good,and a  
quick p u lse  in  women and and d e l i c a t e  men.The p u lse  r e ta in s  i t s  
f r e q u e n c y  as  lo n g  as ever  con va lescen ce  i s  retard ed  by a com p licat­
ion.The p u lse  w i l l , o f  c o u r s e ,p r e sen t  o ther  changes then t h e s e . I t  
i s  in  the b eg inn in g  f irm  and f u l l , b u t  a f t e r  the f i r s t  week becomes 
firm  and go&jbres3 i b l e  , and a cq u ires  the p e c u l ia r i t y  khown as 
r e d u p l ic a t io n .  Some tim es whe?n t h i s  i s  not w e l l  developed , i t  w i l l  be 
rendered q u ite  d i s t i n c t  by e le v a t in g  the p a t i e n t ’s a r m .Ir r e g u la r ity  
or in te r m is s io n  o f  the p u l s e , a lthou gh  not commonly observed in  t h i s  
d i s e a s e , o c c a s io n a l ly  o ccu rs .
The a c t io n  o f  the he girt w i l l  a l s o  be observed to grow f e e b le  in  
the course o f  severe  c a s e s ,a n d  i t s  f i r s t  sound in d i s t in c t ; b u t  
n e ith e r  of th ese  changes i s  so marked in  typhoid as in  typhus f e v e r .  
Hayem says th a t  in  a c e r ta in  number of ca ses  a systo3 .ic  be llow s  
murmur,with i t s  p o in t  o f  g r e a te s t  in t e n s i t y  a t  the a p e x , i s  heard 
during the c o u r s e ,o f  a t  the c l o s e , o f  the second week,This murmur i s  
sometimes s o f t  in the b e g in n in g ,but becomes harsh and in te n se  l a t e r ,  
or may have these  c h a r a c t e r i s t i c s  from the s t a r t  to such a degree as  
to g ive  r i s e  to the su s p ic io n  o f  en d o ca rd it is .A n  anaemic murmur i s  
fre q u en t ly  presen t during con v a lescen ce .
HESPIRATOHY STST-filM. . . . . . .  4 4. ■
The r e s p ir a t io n  i s  u s u a l ly  a c c e le r a te d  in  typnoid  fe v e r  -  j u s t  
as in  a i l  f e b r i l e  c o n d it io n s  -  independently  of any d isea se  o f  the 
lungs;and i t s  frequency i s  g e n e r a l ly  p rop ortion a l to th a t  o f  the 
pulse .T he r e sp ir a to r y  movements are l e s s  l i a b l e  to f lu c t u a t e  from 
day to day than the p u lse ;a n d  when the l a t t e r  becomes abnormally  
in fr e q u e n t , they do not s in k  below the standard o f  health .M urchison  
found the p u lse  42 a t  the same time th a t  the r e s p ir a t io n s  were 48 , 
and t h a t , t o o , i n  the absence o f  pulmonary le s io n s .T h e  r e s p ir a t io n  i s  
of ten ,a s  in  the case .just a l lu d e d  to ,  very much a c c e le r a te d  when the  
most c a fe f u l  exam ination o f  the c h e s t  w i l l  not le a d  to the d e te c t io n  
of any d is e a s e  th e r e in .T h is  i s  sometimes the consequence o f  very- 
great ty m p a n it is , which,by in t e r f e r in g  w ith  the descent o f the diaph­
ragm ,gives r i s e  to dyspnoeajbut i t  may a lso  occur as a purely  
nervous phenom enon.Bronchitis, o f  grea ter  oTC l e s s  s e v e r i t y , i s  so  
c o n sta n t ly  found in  typhoid  fe v e r  "that i t  i s  to be regarded as a
sicmptom ra th er  than a s  a  com p lica t ion  o f  th e  d isea se .T h e  frequency  
of b r o n c h i t i s  seems to vary g r e a t ly  w ith  the epidem ic and during the 
course o f  y ea rs .M u rch ison found i t  in  on ly  21 out o f  100 c a s e s ;b u t  
in  the ex p er ien ce  o f  o thers ,som e s ig n s  o f  b ron ch ia l  tro u b le  are found 
in  a l l  but a very sm all m in o r ity  o f  cases.Som etim es there  may be only  
s l i g h t  harshness o f  r e s p ir a t io n  a t  the base o f  the c h e s t ;b u t '  in. a 
lar-^e number o f  c a se s  the a u s c u lta to r y  s ig n s  w i l l  be sonorous, 
s i b i l a n t ,a n d  mucor;s r& les.The la s t -m e n t io n e d  may be so numerous as  
to le a d  to the d is e a s e  i n  the beg in n in g  be in #  m istaken fo r  acute  
b r o n c h it is  or a c ftfcep h tb is is .. ‘
m m m m ,
Except in  m ild  c a s e s . l o s s  o f a p p e t i t e  i s  one o f  the e a r l i e s t  
symptoms o f  the d is e a se ;a n d  i t  u s u a l ly  p e r s i s t s  as lon g  as the 
d ise a se  l a s t s . I t  i s  s one tim es accompanied by p o s i t i v e  lo a th in g  f o r  
food;b ut g e n e r a l ly  th ere  i s  no d i f f i c u l t y  in  persuading the p a t ie n t  
to take the n e c essa ry  amount o f  nourishment.During- con va lescen ce  
the a p p e t i t e  re tu rn s ,a n d  the p a t ie n t  clamours fo r  food owing to h i s  
in s a t ia b le  hunger.
_TMrst i s  u s u a l ly  p r e sen t  e a r ly  in  the a t ta ck ,a n d  i s  g e n e r a l ly  
p rop o r tio n a l to the degree o f  fe v e r .A s  the d is e a s e  p r o g r e s s e s , i t  
becomes l e s s  marked.
Hausea and vom i t i ng sometimes occur at the beginn ing  o f  the  
i l l n e s s , a n d  the p a t ie n t  may be regarded a t  f i r s t  as s u f f e r in g  from 
merely a b i l i o u s  attack .M u rch ison  noted vom iting  in  36 out oif 100 
cases ,an d  regarded i t  as a favou rab le  symptom when occurr ing  a t  t h i s  
stage  .L ater  in  the d i s e a s e , h o w e v e r , i t  may be the f i r s t  symptom of  
p e r i t o n i t i s . l t  may sometimes occur during con va lescen ce  and in t e r f e r e  
very m a te r ia l ly  w ith  the proper n u t r i t i o n  o f  the p a t ie n t .T h e  vomited  
Bomtter u s u a l ly  c o n s i s t s  of a g r e e n ish  b i l i o u s  f l u i d , w i t h  the food  
l a s t  taken amongst i t . I n  some c a ses  blood may be e x p e l le d  from .the  
stomach.
At the beg in n in g  o f  the a t ta c k  the TQ'MlUfl i s  u s u a l ly  m oist  
and coated  w ith  a th in  white f u r ;and in  m ild  ca ses  i t  may r e ta in  
these  c h a r a c ter s  u n t i l  tine c lo s e  o f  the i l l n e s s  .Even in  some ca ses  
which term inate  f a t a l l y  in  the course o f  the second w eek ,th e  tongue 
-  w ith  the e x c e p t io n  o f  b e in g  l e s s  m oist  than in  h e a l t h  -  may 
p resen t no marked d e v f ia t io n  from t h i s  ap p earan ce .G en era lly , however, 
as the d is e a s e  p r o g r e s s e s , and sometimes as. e a r ly  as  the ten th  day, 
i t  becomes very dry and brow nish,and i s  protruded w ith  a tremulous 
m o t i o n .S t i l l  l a t e r  i t  tends to cover i t s e l f  w ith  a th ic k  brown 
fu r ,T h is  co a tin g  i s  d isp o sed  p r i n c ip a l ly  silong the middle o f  the 
organ -  le a v in g  uncovered the edges and t ip ,w h ic h  are very apt to  be 
u n n atu ra lly  red in  co lour.T he bare p o r t io n  a t  the t ip  i s  o f te n  rude­
l y  tr ia n g u la r  in  shave -  a p o in t  which i s  regarded by Da Costa as o f  
some importance in  the d ia g n o s is  o f  the d i s e a s e . I n  bad c a se s ,  
however, during the course of th e  th ir d  week the tongue i s  fre q u en tly  
crossed  by cracks and f i s s u r e s , which are the cause o f  much discom­
f o r t  to the p a t ie n t ;a n d  when they are deep they may b leed  and }.eave 
behind them sc a r s  which are r e c o g n isa b le  during the remainder of  
h is  l i f e , I n  o ther  ca ses  the tongue i s  dry, brown,and s h r i v e l l e d , or 
covered with a t e n a c io u s , v i s c i d  sece& tion  which makes i t s  p ro tu s ion  
a matter df c o n s id er a b le  inconven ience  .In  favourable  c a s e s ,a s  
convalescence approaches the tongue reg a in s  bv degrees i t s  normal 
appearance.At f i r s t  the only n o t ic e a b le  change may be th a t  the 
organ i s  a l i t t l e  l e s s  dry than b e fo r e .I n  a few days i t  w i l l  be 
observed to have become racist,and  to be gradually  throwing o f f  i t s  
coating.T he p ro cess  i s ,h o w e v e r ,a  slow  one,and one,m oreover ,su bject  
to frequent in te r r u p t io n .V e r y  often ,w hen  i t  seems n ear ly  completed  
i t  w i l l  be suddenly a r r e s te d ,a n d  the tongue becomes dry and brown. 
Sometimes, in s te a d  o f  c le a n in g  g r a d u a l ly , the tongue throws o f f  i t s  
coating  in  la r g e  f l a k e s , l e a v in g  the mucous membrane red and sh in in g  
as i f  deprived of i t s  p a p i l la r y  s t r u c t u r e . l t  i s  b e l ie v e d  by many that  
i f  the tongue when thus c lean ed  remains m o is t , convalescence  might be 
ex p ected , but would always be t e d i o u s . I f  anything happens,now eyer,to  
in t e r f e r e  w ith  the p ro gress  o f  c o n v a le sce n c e , i t  not in freq u en tly  
becomes dry,and c o a ts  i t s e l f  over again.When the r e s to r a t io n  to  
h e a lth  i s  retard ed  by the continuance o f  diarrhoea or by tine occurr­
ence o f  any in te r c u r r e n t  a f f e c t i o n , t h e  tongue w i l l  o f te n  become 
pale  and f lab b y ,an d  s u p e r f i c ia l  u lc e r a t io n s  or aphthous exudations  
may be found upon i t .
The XIP3  and jjgg jg  are in  bad c a se 3  covere&mwith sord es ,an d  the
dry and cracked and b le e d  e a s i ly .T h e  dryness o f  the l i p s  
tongue i s  favoured by the tendency o f  the p a t ie n t  1,0 oreaone
through the mouth.The GUMS may become spongy and b le e d in g  occur from 
them a t  any t irne.
The mucous membrane o f  the FAUCES i s  a f ie n r e d  and covered w ith  
a t e n a c i o u s  s e c r e t i o n ;  sw allow ing  may be thereby g r e a t ly  impeded.
TMMPhATTIil or MEjTKORISM i s  p resen t  in  most ca ses  o f  typhoid  
fe v e r  .Murchison no ted i t  in  79 out o f  100 c a s e s . I n  17 the d i s t e n s io n  
was extrem e, and in  7 o f  th e se  death  o ccu rred ;w h erea s ,o f  21 c a ses  in  
which there was no ty m p a n it is , none d ied .L o u is  n o t ic e d  g r ea t  m eteor-  
ism in  o n e -h a l f  o f  h i s  f a t a l  c a s e s ,b u t  in  only 7 o f  88 ca ses  which  
r e c o v e r e d .I t  i s , a s  a r u l e , l a t e r  in  making i t s  appearance th$n the  
other abdominal symptoms -  showing i - t s e l f  usual.ly  about the end o f  
the f i r s t  or the b eg in n in g  o f  the second w e e k .I t  i s  g e n e r a l ly  most 
marked in  grave c a se s  -  e s p e c i a l l y  those  a tten d ed  by severe  d iarrh -  
oeajbut i t  has a l s o  been seen  h ig h ly  developed in  ca ses  i n  which  
the symptom was not p resen t a t  a l l  or but l i t t l e  leve loped .M oreover,  
i t  may vary f r e q u e n t ly  in  degree a t  d i f f e r e n t  t im es in  the same 
c a s e s ,b u t  when once p resen t  generally / p e r s i s t s  u n t i l  con va lescen ce  
i s  e s t a b l i s h e d  or death occurs.When e x tr e m e , i t  may g iv e  r i s e  to  
d i s t r e s s in g  dyspnoea -  the descen t o f  the diaphragm being  prevented  
by i t s  upward^pressure.
Accompanying the tym p an itis  are u s u a l ly  GURffr.TTTfl and TENDERNESS 
on pressu re  in the r ig h t  i l i a c  fo ssa .T h e  former o f  th ese  symptoms 
i s  most marked in  c a ses  in  which d iarrhoea e x i s t s ,a n d  i s  caused by 
the p resen ce  o f  l i q u i d  and gas in  the lo v e r  part o f  the ileum.The  
tenderness i s  a symptom o f  co n s id er a b le  d ia g n o s t ic  v a lu e ,a s  i t  i s  
unquestionably  di/e to the presence o f  u lc e r s  in  the same part o f  
the i n t e s t i n e . l t  i s , however, o f te n  absent in  well-m arked cases o f  
typhoid f e v e r .
EHLABGEtCElTT OF THE SPLEE1T i s  a most co n sta n t  symptom o f  typhoid  
f e v e r ,a s  o f  "“oth er  acute  i n f e c t i o u s  p r o c e s 3 e s . l t  was noted by H alle  • 
as beinv p resen t  in  some o f  h i s  c a s e s . I t  may g e n e r a l ly  be demonstrat­
ed by p e r c u ss io n  a t  the end o f  the f i r s t  week or during the f i r s t  
part o f  the se co n d ,a s  tym p a n it is  has not u s u a l ly  developed a t  th a t  
p e r io d .I t  has n o t , however, o f te n  happened to  the p resen t w r ite r  to  
be ab le  to f e e l  the organ en larged  through the abdominal, w a l l  as 
Murchison and o th ers  a s s e r t  they have been a b le  to d o .In d eed ,  
metecrism i s  u s u a l ly  p r e se n t  in  a s u f f i c i e n t  degree to  render t h i s  
d i f f i c u l t .A c c o r d in g  to  M urchison,the enlargement i s  g r e a t e s t  in  per­
sons under t h i r t y  years  o f  a g e . I t  i s  sa id  to be o f te n  ab sen t in  
e ld e r ly  p e r so n s .
One o f  the most freq u en t symptoms o f  the d is e a s e  i s  DIARRHOEA -  
e s p e c ia l ly  in  very sev ere  ca ses ;q n d  there  are v e r y  few m ild  c a ses  in  
which i t  does not occur a t  some per iod  o f  t h e ir  course .Louis noted  
i t  in  a l l  but 3 o f  h i s  c a s e s  ;Murchison in  93 out o f  100; and Barth  
in  96 out o f  1 0 1 . I t  v a r ie s  in  d i f f e r e n t  c a ses  in  i t s  s e v e r i t y , i n  
i t s  duration ,and in  the time when i t  makes i t s  a p p ea r a n c e .lt  may 
be one o f  the  e a r l i e s t  symptoms -  p r e sen t in g  i t s e l f  freq u en tly  dm 
the f i r s t  day,and o f te n  be ing  the onlyr one which causes u n ea s in ess  
to the p a t ie n t  or h is  m edical a tten d a n t .A t  other  tim es i t s  appear­
ance may be postponed u n t i l  the end o f  the f i r s t  week,or even q .n ti l  
the p a t ie n t  i s  app arently  e n te r in g  on h is  c o n v a le sc e n c e , I t  may be 
mild in  the b eg in n in g ,an d  become more severe  as the d is e a se  pro­
g r e sse s  ;o r , a f t e r  having been a t  f i r s t  acute,may cease  spontaneously  
in  a few d a y s .In  degree i t  may vary from two s t o o l s  to three or 
fo u r ,o r  even tw e n ty - in  the course o f  the tw enty-four  h o u r s .I t  i3  
absent in  a few c a s e s ,b u t  in  many such the bowels w i l l  be found to  
act  in o r d in a te ly  a f t e r  a m ild  a p e r ie n t .QOMSTI.RATt.0K d o es , however, 
a c tu a l ly  e x i s t  in  a c e r ta in  number o f  ca ses  o f  typhoid  f e v e r .  
Murchison has known the b o w e ls , in  c a se 3 in  which %3ae a re lap se  has 
occurred,towbe c o n s t ip a te d  in  the  primary a t ta c k  and re laxed  in  the  
relapse .T h ere  i s  no r e l a t io n  between the s e v e r i t y  o f  tne d iarrhoea  
and the e x te n t  o f  the l o c a l  le s io n .A lth o u g h  o f t e n e s t  seen  in  m ild  
c a s e s , c o n s t ip a t io n  has e x i s t e d  in  ca ses  in  which p e r fo r a t io n  o f  the  
bowel or i n t e s t i n a l  haemorrhage has occurred during l i f e , o r  very  
ex ten s iv e  l e s i o n s  have been d iscovered  a t  the autopsy.The  
-giARACTBRJSTIC STOOLS o f  typhoid  f e v e r  are o f  a p e c u l ia r l y > o f fe n s iv e  
odour, ammoniacal, and o f  an a lk a l in e  r e a c t io n  in s te a d  o f  a c id  as in  
health .T hey are u s u a l ly  l iq u id ,a n d  resemble pea-soup in  th e ir  
ye llo w -o ch re  co lou r  and consistence .M urch ison  says tnat they separ­
a t e ,  on s ta n d in g , in t o  two la y e r s  -  a s u p e r f i c ia l  or supernatent  
f lu id ,a n d  a f la k y  sed im ent;but th a t  o c c a s io n a l ly , in s te a d  o f  being  
w atery , they are p u l ta c e o u s , fr o th y  and ferm enting,and so l i g h t  as to
f l o a t  in  w a t e r : 3 a r t l e t t  compares t h e i r  appearance to th at o f  new 
c id er .T hey  may co n ta in  b lood ,an d  when they d o ,th e y  o c c a s io n a l ly  
presen t the appearance o f  c o f fe e -g r o u n d s .
IHTESTIldAL KAEMORRHAGE i s  a ra th er  in fr eq u e n t  symptom o f  typhpid  
f e v e r . I t  may occur a s" e a r ly  as the f i f t h  or s i x t h  day ,h ut i s  more 
common a f t e r  the  m iddle o f  the second we els, or in  the th ir d  or fo u r th  
week.In 60 c a se s  observed by Murchison in  which the haemorrhage 
exceeded s i x  o u n c e s , i t  began during the second week (m ostly  towards 
i t s  c lo s e )  in  8 ; during the th ir d  week in  2 8 ;during the fo u r th  in  17; -
during the f i f t h ^ i n  1 ; during the s i x t h  in  3 ; during the sev en th  i n i ;
and during the e ig h th  in  1 ; w h ile  i n  1 case  date o f  i t s  occurrence i s
not no t e d .  There may be a s l i g h t  haemorrhage, or the b le e d in g  may be
repeated  one or more t im e s .I n  s e v e r a l  o f  M urchison’s c a se s  i t  recu rr­
ed a f t e r  i t s  appearance a t  varying  i n t e r v a l s .  The b le e d in g  i s  
u s u a l ly  o f  t r i f l i n g  amount when i t  occurs e a r l y ' i n  the d isea se ;a n d  
i t  i s  due e i t h e r  to extreme c o n g e st io n  o f  the  i n t e s t i n a l  mucous 
membrane -  g iv in g  r i s e  to rupture o f  the c a p i l l a r i e s , or to  
d i s in t e g r a t io n  o f  the b lbod a l lo w in g  i t s  ready passage through the  
w a lls  o f  the  v e s s e l s . I n  the l a t t e r  case i t  u s u a l ly  c o e x i s t s  w ith  
p e tec h ia s  or an haemorrhage from some o th er  part o f  the body -  a s ,  
for  i n s t a n c e , e p i s t a x i s  or h aem atu r ia .A fter  the middle o f  the second  
week the haemorrhage i s  g e n e r a l ly  the r e s u l t  o f  the la y in g  open o f  
a sm all a r te r y  -  e i t h e r  by the detachment o f  a s lo u g h  from one of  
P ey er ’s p a tc h e s ,o r  by the involvem ent o f  i t s  w a l ls  in  the u l c e r a t ­
ive  p r o c e s s . I t  i s  then o f te n  p ro fu se ,a n d  may even reach  se v e r a l  p in t s  ' 
in  quantity .M urchison  h a s ,however, seen  profude haemorrhage a t  such  
an e a r ly  s ta v e  o f  th e  d i s e a s e  th a t  i t  was im p oss ib le  th a t  u lc e r a t io n  
could have taken p l a c e ; I t  may be r e ta in e d  fo r  some days in  the  
in t e s t in e  b e fore  coming aw ay,for  th e  b lood  i s  not always voided  
imm ediately a f t e r  the occurrence o f  the  haemorrhage. I n d e e d , i f  th e  
amount be la r g e  the p a t ie n t  may d ie  w ith in  a few hours of i t s  occurr­
ence w ithout any appearance o f  b lood  e x t e r n a l ly .T h is  is ,h o w ev e r ,  
rareh i t  i s  more u su a l fo r  the haemorrhage to be repeated  before  
death takes  p la c e ;b u t  the occurrence o f  b leed in g  may be su sp ected  
in  su ch -ea ses  by the abrupt f a l l  o f  tem perature,som etim es below the  
normal,and by the extreme p r o s t r a t io n  and p a l lo r  which come on 
suddenly w ithou t o th er  a s s ig n a b le  cause.T he d ep ress ion  of the 
temperature does not continue l o n g , a s , i n  the course o f  the tw enty-  
four hours, i t  genera l.ly  r i s e s  to i t s  former e le v a t io n ,  or even Exceeds 
i t .  The frequency of i n t e s t i n a l  haemorrhage app arently  v a r ie s  
con sid erab ly  w ith  d i f f e r e n ta b s e r v e r s ,a n d  in  d i f f e r e n t  epidem ics imder  
the same ob servers  .Murchison noted i t  in  58 c a ses  out o f  1 ,5 6 4  -  or 
in  3 ,77  per c e n t . ;  L ou is  in  8 ca ses  out o f  134 -  or in  5 .9  per cent-J-; 
and G ries in ger  in  32 ca ses  out o f  600 -  or in  5 .3  per c e n t .
Strftmpell s t a t e s  th a t  he saw a t  L e i p s i c , i n  the course of se v er a l  
y e a r s ,45 b le ed in g s  in  472 cases  -  i . e . , i n  9 .5  per c e n t .I n  one year  
(1880) the percentage rose  to 1 8 .On c o l l a t in g  the exper ien ce  o f  
various o b s e r v e r s , i t  appears th a t  haemorrhage from the bowels took  
place in  277 ,c u t  o f  4 ,5 9 4  ca ses  -  or in  6 per c e n t . I t  i s  sa id  to be 
twice as frequ en t i n  women as in  m en .I t  seems to be much l e s s  
common in  c h i ld r e n  than in  a d u l t s ; f o r  in  252 p a t ie n t s  under f i f t e e n  
years of age observed by T a u p in ,R i l l le t ,a n d  B a r t h e z , i t  occurred in  
1 only.There i s  a co n s id era b le  d i v e r s i t y  of op in ion  amongst observ­
ers in  regard to  the importance o f  t h i s  symptom.Murchison l o s t  32 
of h i s  60 c a s e s . I n  11 o f  the 32 f a t a l  c a s e s , t h e  immediate cause o f  
death was p e r i t o n i t i s ; in  14 o f  the remaining 21 c a s e s , t h e  p a t ie n t s  
died w ith in  three days o f  the b leed in g ,a n d  in  8 o f  th 14 w ith in  a 
few hours.O f G r ie s in g e r ’s 32 c a s e s ,10 term inated f a t a l l y  se v er a l  
days a f t e r  the bleeding.M any c l i n i c i a n s  have a s s e r te d  tn at the e f f e c t  ; 
of the haemorrhage was sometimes b e n e f i c i a l ,C h i e f  amongst these are  
Graves and Trousseau. The re may be occasiona3.1y a s l i g h t  subsidence  
of the nervous symptoms upon the occurrence o f  an haemorrhage, 
consequent upon the r ed u c tio n  o f  temperature which u s u a l ly  accom­
panies i t j b u t  t h i s  r e l i e f  i s  only temporary, and i t  i s  procured a t  too  
great an expense to  be r e a l ly  o f  s e r v ic e  to the p a t ie n t .T n e  b leed in g  
i s  most fr e q u e n t ly  observed in  s e r io u s  c a s e s . I n  18 o f  Murchison’s 
p a t ie n t s  the an teced en t symptoms were m ild .In  8 o th e r s ,6 o f  which  
were f a t a l , t h e  bowels had been c o n st ip a te d  up to the time o f  i t s  
occurrence.The b l o o d . i f  voided imm ediately a f t e r  i t s  escape  
i n t e s t i n e s , i s  g e n e r a l ly  f l u i d  and b r ig h t  red in  colour.When reta in ed  
fo r  a day o t  t w o , i t  i s  passed  in  dark c lo ts ;a n d  i f  r e ta in e d  lon ger  
than t h i s , i t  i s  u s u a l ly  mixed with f a e c a l  m atter when discharged  
the bow e ls ,a n d  g iv e s  to the s t o o l s  a tarry  appearance and
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c o n s i s t e n c e , I t  i s  sometimes a s s e r t e d  th a t  i n t e s t i n a l  haem orrhage has 
become more freq u en t s in c e  the in tr o d u c t io n  o f  the c o ld -b a th  t r e a t ­
ment o f  typh oid  f e v e r . I t  i s  argued th a t  the  anaemia o f  the sk in  
produced by the co ld  w ater must cause a determ ination  o f  b lo o d  to  
the in te r n a l  o rg a n s , in c lu d in g  the bow els ,an d  thus favour b le e d in g  
therefrom.The w r i t e r ’ s ex p er ien ce  goes to  prove th a t  the contrary  
i s  the case  -  v i z . , th a t  haemorrhages have d im in ish ed  in  f req u e n cy  
under the c o ld -w a ter  treatm ent o f  the d i s e a s e .n e v e r t h e l e s s , he a g re e s  
w ith  o th er  p r a c t i t i o n e r s  th a t  when i n t e s t i n a l  haemorrhage does o ccu r, 
i t  c o n s t i t u t e s  a c o n tr a in d ic a t io n  to  the use o f  baths in  t h i s  
a f f e c t i o n .
The symptoms o f  d is tu rb an ce  o f  the nervous system  are among the  
most im p ortan t, as  w e l l  as the most e o n s t a n t ,o f  the c l i n i c a l  phenomena 
of typhoid  fe v e r .A lth o u g h  the s p e c i f i c  anatom ical l e s i o n s  o f  the d i s ­
ease are lo c a t e d  in  the i n t e s t i n e s ,many a casd w i l l  run i t s  course  
without a s i n g l e  symptom r e fe r a b le  to  the abdominal o r g a n s .In s ta n c es  
have even been rep orted  in  which the i n t e s t i n a l  changes have them­
se lv e s  been w a n tin g ,a lth o u g h  the ca ses  in  q u es t io n  ended f a t a l l y .
The nervous symptoms,on the  o th er  hand, a r e 'always p r e sen t  to  a 
grea ter  or l e s s  e x te n t ,e v e n  in  the m ild e s t  cases.H ence the term 
’’nervous fever"  so much employed by the o ld e r  w r ite r s  in  connection  
with t h i s  d i s e a s e . l t  was form erly  g e n e r a l ly  b e l ie v e d  th a t  th ese  
symptoms were caused  by the prolonged high, temperature .Under t h i s  
view i t  was d i f f i c u l t  to  e x p la in  t h e ir  presence in  c a ses  in  which 
the p y rex ia  i s  very  m oderate, or even w h o lly  wanting;and in  many o f 
these c a ses  c h a r a c te r is e d  by low temperature the nervous d is tu rb ances  
are very marked.The b a c t e r i o l o g i c a l  research es  o f  th e  l a s t  two 
decades,or  s o , t o  which we are indebted  fo r  a c o rrec t  understanding  
o f  the e t i o l o g y  o f  typhoid  fe v e r ,h a v e  a l s o  fu rn ish ed  us w ith  a c le a r  
exp lan ation  o f  the nervous syrnptoms.lt i s  the s p e c i f i c  in f e c t i o n  of 
the d i s e a s e , t h e  toxaem ia,w hich  i s  the cause  o f  the  derangements o f  
fu n ctio n  o f  the nervous system .P ro longed  h igh  temperature may a ls o  
be a f a c t o r  in  t h e i r  p r o d u ct io n ,b u t  i t  i s  not an e s s e n t i a l  one.
Headache i s  one o f  the most co n stan t o f  the symptoms o f  typhoid  
fever ,an d  o f te n  the f i r s t  symptom o f  which the p a t ie n t  complains; 
and when not p r e se n t  a t  the b eg inn in g  o f  th e  a t t a c k , i t  makes i t s  
appearance soon a f t e r w a r d s .B a r t le t t  says i t  i s  r a r e ly  absen t;L ou is  
found i t  in  a l l  but 7 o f  h is  133 cases;an d  Murchison noted i t  in  77 
out of 82 c a s e s . I t  i s  alm ost as common,though l e s s  s e v e r e , in  m ild  
cases as in  grave o n e s . I t  sometimes p e r s i s t s  through the a t ta c k ,  
but o ften er  su b s id es  a t  the c lo s e  o f  the f i r s t  week or towards the  
middle o f  the secon d;or  the p a t ie n t  may cease  to complain o f  i t  in  
consequence t i f  the d u ln ess  which i s  very apt to s u p e r v e n e . l t  i s  
u s u a l ly  r e fe r r e d  to  the  forehead and tem p les ,b u t may extend over the 
whole h e a d ,I t  i s  u s u a l ly  d u l l  and heavy,but in  a few cases  i s  throbb­
ing.Sometimes i t  i s  very sev ere ,a n d  may be paroxysmal or n eu ra lg ic  
in  c h a r a c t e r . l t  has been known to be so acute as to cause the d isea se  
at i t s  commencement to be m istaken fo r  m e n in g i t is .
D iz z in e s s ,o r  v e r t i g o , i s  o f te n  noted during the stage  o f  in cu b at-  
ionjand even l a t e r  in  the course o f  th e  d i s e a s e . l t  i s  seldom encount­
ered during th e  h e ig h t  o f  the f e v e r ,b u t  may m an ifest  o t s e l f  again  a t  
the commencement, o f  c o n v a le s c e n c e .
D is t r e s s in g  p a in s  in  the back and lim bs may a lso  occur,and in  
rare ca ses  even c o n tr a c t io n  o f  the hands and fe e t .T h e r e  i s  l ik e w is e  
a general aching o f  the whole bod y ,w ith  a se n sa t io n  o f  extreme 
w earin ess .
Wakefulness a t  n ig h t  i s  u s u a l ly  su f fe r e d  from a t  the beginning  
of the i l l n e s s  ;and i t  o c c a s io n a l ly  haupenS th a t  t h i s  i s  a  d i s t r e s s in g  
symptom.
Often somnolence supervenes sooner or l a t e r  in  the course o f  
the d i s e a s e . I n  m ild  e a se s  t h i s  symptom i s  l a t e  in  mailing i t s  appear­
ance, and i s  g e n e r a l ly  s l i g h t  and evan escen t;b u t in  grave cases  i t  
niay come on as e a r ly  as th e  e ig h th  dayjand when once p r e s e n t , i t  may 
become more profound u n t i l  i t  deepens a t  l a s t  in to  u n con sc iou sn ess .
I t  u s u a l ly  p e r s i s t s  u n t i l  the occurrence o f  d ea th ,or  o f  conva lescen­
ce ;but i t  may a l t e r n a t e  w ith  p er iod s  o f  delirium'. -  the delir ium  being
frequent a t  n ig h t  and somnolence by  day. I t  i s  as Irequent in  
ch ild ren  as in  a d u l t s  .O c c a s io n a l ly  the wakefulness o f  the e a r l i e r  
stage  may reappear a t  the b eg inn in g  o f  the th ir d  week,ana c o e x is t  
w ith  m uttering d e l ir iu m ,o r  o c c a s io n a l ly  w ith  d e l ir iu r  >. f  a more 
v io le n t  c h a r a c t e r . l t  then c o n s t i t u t e s  a most unf&vou * e symptom -
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the p a t i e n t  p a ss in g  s e v e r a l  days and n ig h ts  in  in c e s s a n t  a g i t a t io n ,  
u n t i l  death  from want o f  s le e p  c a r r ie s  him o f f .
Mental h eb e tu d e ,o r  du lH ess ,i&  p r e se n t  i n  the v a s t  m a jo r ity  o f  
c a s e s ,e v e n  in  the m i ld e s t  a t ta c k s  o f  ty p h o id  f e v e r . I t  may, however,be  
absent in  ca ses  occasionallj'-  which run a severe  c o u r s e . I t  shows 
i t s e l f  i n .  the beg inn in g  by way o f  an in d i s p o s i t i o n  to be d is tu rb ed ,  
a s l i g h t  i n a b i l i t y  to f i x  the th o u g h ts , or a l o s s  o f  memory. G enerally  
the p a t ie n t  w j j l  be a b le  a t  f i r s t , b y  an e f f o r t  to  rouse h im se lf  from 
t h i s  apathy;but the moment he r e la x e s  the e f f o r t ,h e  w i l l  la p s e  in t o  
h is  former c o n d it io n .A s  the d is e a se  p r o g r e s s e s , the hebetude becomes 
more profound,and i s  overcome w ith  g r e a te r  d i f f i c u l t y . In m ild  c a ses  
i t  may continu e  u n t i l  the occurrence o f  c o n v a le sc e n c e ,b u t  i t  i s  
soon l o s t - i n  d e l ir iu m  in  grave c a s e s .
Delirium, i s  s a id  to be p r e sen t  in  the m a jo r ity  o f  ca ses  o f  
typhoid  f e v e r . I n  M urchison's s e r i e s  o f  100 c a s e s , i t  was absen t in  
only 3 3 .Other observers  have found t h i s  symptom l e s s  f r e q u e n t .I n  the  
w r i t e r ’s e x p e r ie n c e , f u l l y  o n e -h a l f  o f  h is  p a t ie n t s  passed through the  
a t ta c k  without any d e lir iu m  w hatever.Probably the c o ld -b a th  treatm ent  
keejjs the mental f a c u l t i e s  unimpaired.The frequency and s e v e r i t y  o f  
the d e lir iu m  vary w ith  the i n t e n s i t y  o f  the in f e c t io n , t h o u g h  i t s  
absence does not always in d ic a te  a favourable  term ination  o f  the  
d is e a se .O f  M urchison’s 33 c a se s  in  which there  was no d e l ir iu m ,d e a th  
occurred in  3 ; w h er ea s ,o f  the o th er  67 c a s e s ,18 mere fa ta l .T h e  
d e l ir iu m ,o f  c o u r s e ,a s  s a i d ,v a r i e s  w ith  the s e v e r i t y  o f  the  other  
symptoms, and e s p e c i a l l y  w ith  the i n t e n s i t y  o f  the f e v e r . I n  i t s  
m ild e s t  form i t  c o n s i s t s  o f  a s l i g h t  con fu s ion  o f  id ea s ,w h ich  i s  
r e a d i ly  d i s s ip a t e d  by f i x i n g  the p a t i e n t ’ s a t t e n t io n ,a n d  i s  most apt 
to occur in  the n ig h t  or when he f i r s t  wakes up from s l e e p . I n  o ther
cases  i t  i s  much more m ark ed ;occasion a lly  i t  i s  v i o l e n t  and n o isy ;
the p a t ie n t  may t a lk  w i ld ly  and in c o h e r e n t ly , he may break out in to  a
paroxysm o f  scream ing ,or  be p o s se s s e d  w ith  a sudden t e r r o r ,o r  he may
le a v e  the room or jump from the window .L ater  in  the course o f  the 
d is e a s e , t h e  a c t iv e  d e lir iu m  su b s id es ,a n d  a low m uttering form o f  the 
same takes i t s  p lace .T h e  l a t t e r  may go on u n t i l  con va lescen ce  occu rs ,  
or the  p a t ie n t  may f a l l  in to  a comatose c o n d it io n  and d ie  th e r e in .
The d e lu s io n s  from which the  p a t i e n t s  s u f f e r  are g e n e r a l ly  connected  
w ith  some even t in  t h e ir  p a s t  l i f e .V e r y  o f t e n  the p a t ie n t s  i n s i s t  
that they are in  a stran ge  p la c e ,a n d  beg p i t e o u s ly  to  be taken home 
to t h e ir  f r i e n d s ; o c c a s i o n a l l y , in  grave c a s e s , t h e  p a t ie n t  d e c la r e s  
th a t  there  i s  noth ing  the m atter  with h im .T h is ,L ouis was accustomed  
to regard as a bad symptom -  having never seen  a recovery a f t e r  i t .  
The d e lir iu m  g e n e r a l ly  makes i t s  appearance some time in  the course  
o f  the second weekjbu.t o c c a s io n a l ly  the in v a s io n  o f  the d is e a se  i s  
marked bv maniacal e x c i t e m e n t . l t  has been known to occur on the 
second olt, th ir d  day .Louis records 2 cases  in  which i t  was p resen t  
during the f i r s t  n igh t;an d  B ristow e ( T g a n s .F a t h .S o c . ,V o l .x i i i )  1 
case in  which i t  was noted a t  t h a t  time a l s o . I t  i s  sometimes so  
prominent a symptom in  the beg inn ing  o f  an a t ta c k  that the p a t ie n t  
has been a t  f i r s t  supposed to  be a f f e c t e d  w ith  acute  m e n in g it is  or 
acute  mania.Motet (A rch .g6n.de M6d., 1 8 6 8 ) , in d e e d ,r e fe r s  to a case in  
which a man was a c t u a l ly  adm itted  in to  a lu n a t ic  asylum b efo re  the  
true nature o f  the d is e a se  became known.On the other  hand,delirium *  
may not occur u n t i l  l a t e r  in  the d is e a se  -  sometimes not b efore  the  
c lo s e  o f  the t h ir d ,o r  even of the fo u r th ,w e e k ,-  when i t  may make 
i t s  appearance a t  a time when l e a s t  exp ected .
In c a ses  i n  which th ere  has been much, mental d isturbance during  
the f e b r i l e  p e r io d ,th e  convalescence  may be marked by aT\impairment o f  
i n t e l l e c t ;and t h i s  may continue a f t e r  the recovery i s  in  other  
r e sp e c ts  com plete: but i t  i s  r a re ly  a permanent c o n d it io n .I n  some 
cases the moral sense  appears to be weakened a f t e r  an a tta ck ,a n d  
th ie v in g  p r o p e n s i t ie s  developed i n  persons of p r e v io u s ly  co rr ec t  
h a b i t s . In sa n ity  may a l s o  occur during the convalescence  or a f t e r  
recovery;but i t  i s  u s u a l ly  under th ese  circum stances amenable to  
treatment.*
From the beginn ing  o f  typhoid f e v e r  there  i s  n ea r ly  always 
presen t more or l e s s  muscular p r o s t r a t i o n . l t  i s  u s u a l ly  most in ten se  
in  grave c a se s ;b u t  to t h i s  r u le  there are numerous e x c e p t i o n s . l t  i s  
not rare to f in d  p a t i e n t s , i n  whom the other  symptoms are s e v e r e ,a b le  
to s i t  tiip in  bed,and even to  r i s e  to  s t o o l , throughout the a t ta c k .  
O c c a s io n a l ly , in  m ild  c a s e s .p a t i e n t s  are not confined  to bed u n t i l  the 
occurrence o f  p e r fo r a t io n .G e n e r a l ly , however, the p r o s tr a t io n  becomes 
extreme in  the th ir d  and fou rth  weeks o f  the d is e a se  -  the p a t ie n t  
l y in g  h e lp le s s  on h i s  back,unable  even to  turn from sside to s i d e .
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Tremor i s  a co n sta n t  symptom e f  typh o id  fe v e r ,e v e n  in  the  
•m ildest c a ses .A  l i t t l e  trem ulousness o f  the tongue when protuded  
i.may o f te n  he d e te c te d  b e fo re  the  c lo s e  o f  the f i r s t  week.A l i t t l e  
' l a t e r  the hands may be observed to  tremble when held  up;and s t i l l  
plater  tw itch in .gs o f  the tendons a t  the w r is t  may be a p p rec ia b le  
|w hile  the p u lse  i s  be in g  fe lt .W h en  m uttering  d e lir iu m  su p e rv e n e s , 
hthis su b su ltu s  tendinum becomes c o n s t a n t , and extends to o ther  p a r ts  
tof the body.The hands o f  the p a t ie n t  are fr e q u e n t ly  then in  constant  
Im o tio n ,e ith e r  p ic k in g  a t  the b e d -c lo th e s  or at the l i p s  or n o s e , -  
carphology , -  or an a im le s s  m otion o f  the hands through the a i r .
These autom atic  movements in d ic a t e  a very profound d is tu rb an ce  o f  
the nervous system ,and are very  unfavourable  symptoms. Hiccough i s  
come tim es observed l a t e  in  grave ca ses ,a n d  i s  a bad symptom.
Even in  m ild  c a s e s , spasmodic c o n tr a c t io n  o f  va r io u s  croups of  
m uscles may o c c a s io n a l ly  be o b s e r v e d . l t  i s  e s p e c i a l l y  freq u en t a t  
the beginn ing  o f  th e  d is e a se .T h e  m uscles o f  the  e x tr e m it ie s  -  
e s p e c i a l ly  those  o f  th e  l e g s  -  are o f t e n e s t  a f f e c t e d j b u t  those  o f  
the trunk and neck may a l s o  be invo lved .T h e  head may be r e t r a c t e d  as  
in  m e n in g i t i s ; there  may be a c o n d it io n  o f  t o r t i c o l l i s , or o f  s t r a b i s ­
mus, e a r ly  in  the attack .M u rch ison  has had p a t ie n t s  under h is  care  
who have s u f fe r e d  from spasmodic c o n s t r i c t io n  o f  the  pharynx  to such  
an e x te n t  th a t  they  could not sw allow . He a l s o  rep orted  cases- in  
which tr ism us and spasm o f  the g l o t t i s  have been p resen t  during the  
course of the  ty p h o id a l s e i z u r e .
m m -
V is i o n . -  During the a tta ck  o f  typhoid  f e v e r  im p erfect  or 
perverted  v i s io n ,a n d  even v i s u a l  i l l u s i o n s  and h a z in e ss  o f  v i s i o n ,  
have been o b ser v ed .In  a d d it io n  to s tr a b is m u s ,Murchison and B a r t l e t t  
have o f te n  known photophobia p r e sen t  in  c a se s  c h a r a c te r is e d  bjr a c t iv e  
excitem ent .As a general, r u le ,  the p u p i l s  are w idely  d i l a t e d ,  and the  
co n ju n ctiva  p e a r ly -w h ite  .When,however,stupd^r supervenes in  bad 
c a s e s , t h e  p u p i ls  are Yery  o f te n  contracted;and . Murchison has known 
them under such c ircum stances to be as c o n tra c ted  as in  ty p h u s .In  a 
few ca ses  d i l a t a t i o n  o f  the  p u p i l s  has been w itn e s s e d .
H ear in g .-  In the e a r ly  s ta r e  o f  th e  d i s e a s e , r in g in g  or buzzing  
n o ise s  are p r e sen t  in  a la r g e  p rop ortion  o f  c a se s ,a n d  may sometimes 
p e r s i s t  u n t i l  the d is e a s e  i s  w e l l  a d v a n ced .U su a lly , h o w ev er ,a fter  a  
few days they su b sid e  ana g iv e  p lace  to  d e a fn e ss .T h is  i s  a very  
common symptom,and may a f f e c t  both e a r s ,o r  be con fin ed  to o n e .In  
the former case  i t  may be due to the b lu nted  p e r c e p t io n s o f  the  
p a t ie n t ,o r  to  c a ta r rh  of the E ustach ian  tube (T rou ssea u ), and i s  
without s p e c i a l  s ig n if ic a n c e .R e c o v e r y  w ithout impairment o f  hearing  
i s  the r u le .D e a fn e s s  o f  one e a r , however, i s  a s e r io u s  c o n d it io n  -  
being due perhaps to  su pp urative  o t i t i s .M e n i n g i t i s  may be the outcome 
of t h i s .
Modifi c a t i o n s  o f  S e n s i b i l i t y . -  I fyp eraesthesia  o f  th e  sk in  i s  
not a frequ en t symptom.Murchison noted i t  in  5 per c e n t .o f  h is  
cases.H e d id  not con sid er  i t  o f  much im p o r ta n c e . l t  may occur a t  any 
s tag e  of th e  d i s e a s e ; i t  i s  c h i e f l y  observed in  the abdomen and lower  
e x t r e m i t i e s ;and i s  more fr e q u e n t ly  met w ith  in  women and c h ild re n  
than in  a d u lt  m a le s .In  some c a s e s  the sk in  i s  so s e z is i t iv e  th a t  the  
s l i g h t e s t  touch  causes the most e x q u is i t e  p a in .O c c a s io n a l ly  the  
tenderness over the  abdomen causes the i l l n e s s  to be m istaken fo r  
p e r i t o n i t i s , from w hich ,how ever, i t  can be d is t in g u is h e d  r e a d i ly  by  
the c o e x is te n c e  o f  h y p e r a e s th e s ia  e lsew here.A ccord ing  to  Murchison, 
tenderness over the sp in e s  o f  the c e r v ic a l  or d o r sa l  verteb rae  i s  
u s u a l ly  p resen t.H e does not co n s id er  i t  o f  much im portance.A naesthes­
ia  o f  the sk in  may a l s o  occu r ,b u t i t  i s  c e r ta in ly  l e s s  common in  t ie  
e a r l i e r  s ta g e s  than h y p e r a e s t h e s i a .R i l l i e t  and Barthez regard i t  
w ith  alarm when occu rr in g  in  c h i ld r e n .
The sense  o f  _tas_te i s  fr e q u e n t ly  l o s t  or p erv er ted .T h is  i s  due 
p a r t ly  to the b lu n ted  p e r c e p t io n  o f  ta s te ,a n d  p a r t ly  to  the th ic k  
covering o f  the  fau ces  and tongue.
.Rose. -  E p is t a x is  may occur a t  any s ta g e  o f  typhoid f e v e r ,b u t  i s  
most common during the p er io d  o f  in vasion .O b serv ers  d i f f e r  in  regard  
to i t s  frequency.M urchison noted i t  in  only 15 out o f  S8 cases;and  
he b e l ie v e s  th a t  i t . i s  more common in  France than elsewhere.O n the  
other h a n d ,B a r t le t t  says  th a t  i t  i s  q u ite  a common symptom.The 
amount of b lood  l o s t  may vary from a few drops to se v er a l  p i n t s .
U nless p r o f u s e , i t  has but l i t t l e  e f f e c t  upon the course  o f  the  
d isea se  .Murchison has o f te n  seen  p a t ie n t s  d ie  from i t s  s e v e r i t y . I n  
moderate amounts i t  o c c a s io n a l ly  r e l i e v e s  the e a r ly  headache presents.
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r a m *
In tydHioid f e v e r  the u r ine  p r e s e n ts  the general c h a r a c t e r i s t i c s  
common to  a l l  acute  f e b r i l e  d is e a s e s .A s  the d is e a se  b e g in s  i n s i d i o u s ­
l y ,  the c o n d it io n  o f  the u r in e  b e fo re  the a tta ck  and during the
f i r s t  two or th r ee  days does not perhaps d i f f e r  m a te r ia l ly  from the
normal .During the l a t t e r  part o f  the. f i r s t  week, the amount o f  water 
i s  g r e a t ly  d im in ished  -  .o c ca s io n a lly  f a l l i n g  to o n e-fou rth  or one- 
s i x t h  o f  th e  u su a l q u a n t i t y .I n  the second and t h ir d  weeks i t  in c r e ­
a s e s ,  and a t  the  end o f  the fo u r th  week may aga in  be normal .The 
amount may, how ever,vary from day to  day ,b ut i t s  v a r ia t io n s  do not
stand in  c lo s e  r e l a t i o n  to those  o f  the p y rex ia  -  i . e . , t h e  thermomet-
er may r e g i s t e r  one day 104%and the next day 100r F . , w h ile  the  
amount o f  u r in e  vo ided  remains .the same . S t i l l , when the temperature  
begins to f a l l  perm anently , i t  (Increases a t  o n c e ,o r  two or th ree  
days la te r .T h e  s p e c i f i c  g r a v ity  i s  u s u a l ly  h ig h  in  a lm ost a l l  ca ses  
in  which the u r in e  i s  sca n ty ,a n d  may be as h igh  as 1 0 3 8 .With the  
esta b lish m en t  o f  c o n v a le s c e n c e , the s p e c i f i c  g r a v ity  o f te n  d im in ish es  
b efore  the water b e g in s  to  in c r e a se  in  q u a n t ity .
At th e  o n se t  o f  th e  a t ta c k  the u r in e  i s  v e r y  a c id :  t h i s  i s  due
to i t s  c o n c e n tr a t io n ,n o t  to  an in crea sed  e x c r e t io n  o f  a c id .L a te r  i t
may become a lk a l in e ,a n d  even ammoniacal.The co lou r  o f  the u r in e  i s
very dark, from an a b so lu te  in c r e a se  o f  the p igm ents.
During the f e v e r  the q u a n tity  o f  urea i s  au g m en ted ,and e s p e c i a l ­
l y  during the  f i r s t  week.As a gen era l r u le , t h e  h igher  the  temperature  
the grea ter  the  amount o f  urea  ex cr e te d .V o g e l  once found i t  to go 
as high as 1 ,2 0 0  g r . i n  the tw en ty -fou r  hours.The occurrence of  
inflammatory7 co m p lica tio n s  -  such as acute  p le u r is y  -  may reduce 
the amount o f  u r e a ,e v e n  to a p o in t  below the n o m a l . l t  i s  n o t ,  
h ow ever ,in flu en ced  by the  d iarrhoea  -  h en ce , observes M urchison,the  
i n t e s t i n e s  cannot be regarded as a channel fo r  th e  e l im in a t io n  o f  
urea in  t h i s  d i s e a s e .
U ric$  a c id  i s  always in c re a se d  e a r ly  in  the d i s e a s e  « the 
amount o f  in c r e a se  b e in g  r e l a t i v e l y  g r e a te r  than th a t  o f  th e  urea;  
i t  i s  o f te n  th ree  or four  tim es the amount e x cr e te d  in  h e a l th .T h is  
in c r e a se  takes p la c e  u n t i l  about the fo u r te e n th  day, d im in ish in g  
t h e r e a f t e r , and during con va lescen ce  f a l l i n g  to  subnormal.Copious dep­
o s i t s  o f  u r a te s  and l i t h a t e s  may occur a t  any time in  the course o f 
the i l l n e s s .
The c h lo r id e s  are g e n e r a l ly  d im inished in  typhoid  f e v e r .T h is  
dim inution i s  p a r t ly  d ie  to  a l e s s  amount o f  c h lo r id e s  be ing  taken  
w ith  the food ,an d  p a r t ly  to the f a c t  th a t  la r g e  q u a n t i t i e s  o f  s a l t  
pass away w ith  the s t o o l s .A s  the d im inution  cannjSPb always be f u l l y  
accounted fo r  in  t h i s  w a y , i t  would appear th at i t  i s  a l s o  s to red  
up in  the body during th e  f e v e r .
The su lp h a te s  may be in c re a se d  in  amount.The phosphates are a t  
f i r s t  s l i g h t l y  d im in ish ed ,b u t l a t e r  are in creased .T h ere  i s  a l s o  a  
dim inution o f  h ip p u ric  a c id .
Albumin i s  very  o f te n  p resen t  in  typhoid  fev e r .P a r k e s  found i t  
in  7 out o f  21 c a s e s . I n  5 o f  th e se  i t  was temporary, and e n t i r e ly  
disappeared b efore  the p a t ie n t s  l e f t  the h o s p ita l .B e c q u e r e l  found i t  
in  8 out o f  33 casesjA ndral in  on ly  4 out o f  34 c a r ts ;a n d  G ries in ger  
found i t  commonly, though i t  was u s u a l ly  temporary .The l a t t e r  met w ith  
bhly 4 or 5 c a ses  i n  which i t  was never p resen t .K erch en ste in er  found 
albumin in  a fo u r th  p a r t  o f  th e  severe  c a se s  .Loomis rep o rts  i t  in  
17 out o f  54 c a ses  in  h i s  wards in  the Dew York Hospi t a l  .O sier  
noted a much h igher percentage  in  the Johns Hopkins H osp ita l.D u ring  
the s i x  y ears  from 1889 to 1895,389 cases  o f  typhoid  f e v e r  were 
t r e a te d  in  the h o s p i t a l ,a n d  album inuria was noted in  3 0 3 ,or 78 per  
cent.The amount of albumin was u s u a l ly  sm all -  in  the m ajority  only  
a trace.A lbum in g e n e r a l ly  appears in  the course o f  the  second w eek, 
though sometimes as e a r ly  as the f i r s t  week of the d isea se .T h e  
albuminuria i s  u s u a l ly  o f  sh ort duration ,and  the q u an tity  o f  albumin 
small.The contrary would p o in t  to  s e v e r i t y  o f  i n f e c t i o n .
Renal c a s t s  are sometimes seen  in  the urine  o f  typhoid f e v e r .
They are u s u a l ly  a s s o c ia t e d  w ith  a lbum inuria ,but sometimes not.They  
are u s u a l ly  o f  the h y a lin e  and granular forms,and few in  number.
They g e n e r a l ly  d isappear with, the album inuria,and do not n e c e s s a r i ly  
add to the g r a v ity  o f  the c a se .
Sugar has not been found excep t  in  the u r in e  o f  d ia b e t ic  
p atien ts ,w h o  may have happened to  co n tra c t  typhoid f e v e r .I n  th ese  
persons the sugar d im in ish es .a n d  i s  sometimes wholly  a b s e n t , during  
tne convalescence  o f  the f e v e r .
Typhoid b a c i l l i  are p r e sen t  in  the urine o f  a la rg e  proportion
Vs$ pj&opwrtsfti o f  ca se s  .According to  Bouchard, they are found
only  in  albuminous u r i n e . S e i t z  found in  c u ltu r e s  from the ur inary  
d e p o s i t , i n  7 c a s e s , t h e  b a c i l l u s  typhosus p r e sen t  in  2 o n ly .I n  those  
2 ca ses  the ur ine  was a lbum inous, and the  number o f  c o lo n ie s  obta ined  
was p r o p o r t io n a te  to  the amount o f  a lbum in. G enerally  sp ea k in g ,ty p h o id  
b a c i l l i  are p r e sen t  in  about 30 per c e n t .o f  a l l  u r in e s  examined 
during the course o f  the d i s e a s e .
E h r llc b d s D ia zo Reac t i o n . -  In  1 8 8 2 ,E h r l ic h  d escr ib ed  a r e a c t io n  
in  the u r in e  depending upon the presence o f  c e r ta in  a r o m a tic •s u b s t ­
ances which form a n i l i n e  c o lo u rs  in  the p resen ce  o f  d ia zo su lp h o -  
benzol.T he l a t t e r  i s  formed by the union o f  s u lp h a n i l i c  acid^ ■ 
(am idosulphobenzol) and HDOg.In order to o b t a in ,a  f r e s h  s o l u t i o n  of  
d ia z o su lp h o b en zo l ,a  s o lu t io n  o f  sodium n i t r i t e  must be added to a 
s o lu t io n  o f  su lp h a n a lio  a c id  co n ta in in g  5 per c e n t . o f  h yd roch lor ic  
acid.When the two s o lu t io n s  are mixed,HM02 i s  s e t  f r e e , and d ia z o ­
sulphobenzol i s  formed. The fo l lo w in g  s o l u t i o n s , t h e r e fo r e ,a r e  
n ecessary  f o r  the r e a c t io n  :
S o lu t io n  A . :
S u lp h a n i l ic  Acid ....................................... 1 p a r t .
H ydrochloric  A c id (con cen tra ted )  . .  50 p a r t s .
D i s t i l l e d  Water  ..................   1000 ”
S o lu t io n  B . ;
Sodium N i t r i t e     1 p a r t .
D i s t i l l e d  Water  .......................................200 p a r t s .
I t  i s  a d v is a b le  to keep the s o lu t io n s  in  sep ara te  w e l l- s to p p e r e d  
b o t t l e s  o f  amber g la s s ,a n d  p r e fe r a b ly  in  a dark p lace .T h ey  should  
be mixed as^ req u ired ,b y  combining 50 c . c . o f  A.and 1 c . c . o f  B.The sod­
ium n i t r i t e  s o lu t io n  does not keep w e l l ,a n d  should  be prepared f r e s h ­
l y  a t  sh o rt  i n t e r n a l s .
The t e s t  i s  a p p l ie d  by mixing equal parts  o f  ur ine  and the  
mixed r e a g e n t s ;q u ick ly  adding o n e - te n th  volume o f  ammonia-water, and 
shaking,A deep ch erry-red  co lou r  in d ic a t e s  a p o s i t i v e  r ea c t io n ja n d  
i f  the r e a c t io n  in  q u e s t io n  i s  marked,the foam w i l l  appear salmon- 
pink, or even deep-red  in  co lou r .A  fu r th e r  proof o f  the true r e a c t io n  
w i l l  be the form ation o f  a green p r e c ip i t a t e  on s ta n d in g .
The c h ie f  va lue  o f  the t e s t  l i e s  in  the d ia g n o s is  o f  typhoid  
f e v e r . I t  i s  p resen t  very c o n s ta n t ly  in  severe  c a ses  o f  the d i s e a s e ,  
w ith  an i n t e n s i t y  u s u a l ly  running p a r a l l e l  to the s e v e r i t y  o f  the  
in fe c t io n .T h e  c l i n i c a l  va lu e  o f  the  diazo r e a c t io n  is ,h o w ev er ,  
g r e a t ly  l e s s e n e d  by s e v e r a l  f a c t s :  (1) I t  o f t e n  does not occur in  
the m ilder  forms o f  typhoid  f e v e r  u n t i l  the acme o f  the  d is e a se  has 
been reached,and a t  times i s  w h olly  absent in  such c a s e s .  (2) I t  occ­
urs in  many o th er  d i s e a s e s  -  n o tab ly  in  t u b e r c u l o s i s ,pneumonia, 
pleurisy ,m any acu te  f e v e r s  (m e a s le s , s c a r l a t i n a ,d i p h t h e r i a , e r y s i p e l a s , 
e t c . ) , in  s y p h i l i s , c a n c e r , s e p t ic a e m ia , pyaemia, Rheum atism ,etc. In 
p r a c t ic e , t h e  c h ie f  d i s e a s e s  in  which i t  p u zz les  the d ia g n o s t ic ia n  
are tu b e r c u lo s is  and s e p t ic a e m ia .I n  pulmonary tu b e r c u lo s is  i t s  
presence i s  a f  bad p r o g n o s t ic  import;and i t s  p e r s is t e n c e  in d ic a t e s  
an advanced s ta g e  o f  the d i s e a s e .  (3) The r e a c t io n  occurs in  the  
urine o f  persons who have been tak ing c e r ta in  drugs -  e .g . ,n a p h t h a l in  
and c h r y sa r o b in ,e tc .T h is  r e a c t io n ,h o w e v e r , i s  d is t in g u is h e d  from the 
true diazo r e a c t io n  by the absence o f  a green p r e c ip i t a t e  on stan d ing  
for  tw enty-four  hours,and by the f a c t  that the co lou r  does not^ 
disappear on the a d d it io n  o f  ac id s .T h e  appearance o f  the r e a c t io n  
may be in h ib i t e d  by o th er  drugs -  e . g . , g a l l i c  and tan n ic  a c id s  and 
tn e ir  compounds io d in e ,a n d  the io d id e s .
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L a r y n g it is  i s  an o c c a s io n a l  com p lica tion  o f  typhoid fever.When  
i t  assumes the d ip h t h e r i t i c  form and runs on to the form ation o f  
u l c e r s , i t  i s  a very s e r io u s  c o m p lic a t io n ;fo r  i t  not in fr e q u e n t ly  
i s  accompanied by oedema o f  the  g l o t t i s , req u ir in g  tracheotony fo r  i t s  
r e l i e f . I t  ap p ears , however, a t  l e a s t  in  i t s  w orst form s,to  be of  
rather rare occurrence.German p h y s ic ia n s  do not consid er  i t  a t  a l l  
of unusual o ccu rren ce ,
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The frequency w ith  which b r o n c h i t i s , i n  some form or o t h e r ,a t t e n ­
ds uron typhoid  fe v e r  has a lrea d y  been mentioned .When i t  invades the 
sm aller  b ro n c h ia l  t u b e s , i t  o c c a s io n a l ly  g iv e s  r i s e  to  lo b u la r  
pneumonia,or to c o l la p s e  o f  some o f  the lo b u le s  o f  the lung .Lobar 
pneumonia may occur in  the course o f  typhoid  fe v e r  .When i t  comes on 
l a t e  in  the d i s e a s e , -  e s p e c i a l l y  i f  the p a t ie n t  be com atose,or even  
se m i-u n c o n sc io u s ,-  i t  may be e n t i r e l y  ov er lo o k ed ,u n le s s  the lungs  
are c a r e f u l ly  exam ined,as i t  o f t e n  does not rev ea l  i t s e l f  bv any 
of the ordinary sym p tom s.lt  may,however,occur e a r l y . I t  sometimes 
term inates in  a b s c e ss  or gangrene;but i t  i s  more u s u a l ly  fo llow ed  
by chronic  pneumonia,which may e v e n tu a l ly  la y  the foundation  fo r  
pulmonary t u b e r c u lo s i s .
P le u r is y  w ith  e f f u s i o n  i s  a l s o  not an uncommon com p lication ;  
and i t  i s  m a n i f e s t ly  o f  s e r io u s  import.M urchison r e f e r s  to 3 c a se s  
in  which i t  was fo l lo w ed  by empyema.
Other morbid c o n d it io n s  which may com plicate  typhoid fev e r  are: 
o e d e m a ,in fa r c t io n ,h y p o s ta t ic  c o n g e s t io n  o f  the l u n g s , emphysema,and 
pneumothorax.Acute m i l ia r y  tu b e r c u lo s is  i s  more o f te n  a seq u el than  
a com p lica tin g  c o n d it io n .
s z m iM s m Y. .m am -
E n d o c a rd it is  and p e r i c a r d i t i s  are com paratively rare com plicat­
ion s o f  typhoid  f e v e r .
M yocard it is  i s  a freq u en t com p lica t ion  o f  severeattack s .B egen er  -  
a t io n  o f  the h ea rt  i s  probably p r e s e n t , in  some d e g r e e , in  every case  
of typhoid  fe v e r .T h e  l e s i o n  o f  the h eart muscle -  as in  the case  
of e n d o c a r d it is  and p e r i c a r d i t i s  -  does not d i f f e r  from th at found  
in  o ther  acu te  i n f e c t i o u s  d is e a se s .M y o c a r d it is  i s  always a  se r io u s  
c o m p lic a t io n ,a s  th ere  i s  always a  danger o f  death by c o l la p s e  o r  
syncope.
Venous throm bosis i s  not a rare c o m p l ic a t io n . l t  p r e sen ts  the  
same fe a tu r e s ,a n d  runs the same c o u r se ,a s  in  other  d i s e a s e s . I n  rare  
in s t a n c e s ,a  p o r t io n  o f  th e  thrombus may become detached and g ive  
r i s e  to death by embolism.
A r te r ia l  throm bosis and em b olism ,g iv ing  r i s e  to gangrene o f  tbe 
parts su p p lie d  by the o b stru cted  a r t e r y ,a re  o f  occa s io n a l o c c u rre n c e .
G an g ren e ,jH f o r tu n a t e ly , i s  a rare com p lica tion  o f  typhoid f e v e r .  
Trousseau,Hayem,and o th ers  r e p o r t ,o r  r e f e r  t o , s e v e r a l  ca ses  in  
which gangrene o f  the le g ,h a n d ,o r  cheek was observed;and,amongst  
o th e r s ,a  c a s e \  in  which i t  depended upon o b s tr u c t io n  of the ca ro tid  
artery ,an d  was lo c a t e d  in  the l e f t  e a r ,e x te n d in g  from thence to th e  
forehead and cheek .M artin ( C entra lb l .f .G yn . ,1881) rep orts  the case  
of a woman who e x p e l le d  from the vagina  a f o e t id - s m e l l in g  s t r u c tu r e  
of c y l in d r ic a l  form ,w hich proved to be the c e r v ix  u t e r i ,w i t h  the 
upper part of th e  vag in a .S p illm an n  (A r c h .g in . ,March,1881) has a lso  
c a l le d  a t t e n t io n  to  the occurrence o f  gangrene o f  the vu lva  and 
vagina in  typhoid  fe v e r  .Gangrene i s  seldom seen  u n t i l  near the 
d efervescence  o f  the d i s e a s e .
Haemorrhage may occur during the a t t a c k . I t s  frequency from the 
nose and i n t e s t i n e s  has a lr e a d y  r e c e iv e d  m e n t io n . l t  seldom occurs  
from the g a s t r i c  v e s s e l s ,  *
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Acute m e n in g it is  i s  a somewhat rare com plication  o f  typhoid  
fever  .Hoffmann r ep o r ts  on ly  4 c a se s  o f acute m en in g it is  in  250 posTr 
morterns.Both h e ,M urchison,and the o ld er  w r ite r s  b e l ie v e  th a t  when 
m en in g it is  occurs i t  i s  secondary to pyaemia or d is e a se  o f  the 
middle e a r ,o r  to  a tub ercu lous p rocess  .Keen,however, i s  o f the  
opinion th a t  a m e n in g it is  i s  not in freq u en t in  t h i s  fev er ,a n d  t h a t  
i t  i s  o f te n  due to i n f e c t i o n  by the typhoid b a c i l lu s .H e  has c o l l e c t ­
ed a s e r i e s  o f  15  c a se s ,a n d  in  a l l  E b erth 's  b a c i l lu s  -was round -  i n  
12 in  pure c u ltu r e  .Keen th inks th a t  cases  o f  cereb ra l m en in g it is  
are o f te n  overlooked lay reason p f  the  f a c t  th a t the head is  
freq u en tly  not opened in  typhoid a u t o p s i e s , u n less  the cerebral  
symptoms have been very pronounced during l i f e .  ^
General co n v u ls io n s  are not common,but o c c a s io n a l ly  tuey o 
occur .Although a verv grave symptom, they are not in v a r ia b ly  a a . 
Recovery took p la ce  i n  4 o f  the* 6 cases  recorded by Mirrcnison,
are not always a s s o c ia t e d  w ith  album inuria.fltyonly o e 
£r.QoUnrh lS o n ’s ca ses  i n  which the ur ine  was examined wa~ i tp re s e n t .
48
Various forms o f^ p a r a ly s is  are o c c a s io n a l ly  o b se rv ed  a f t e r  
typhoid fev e r .A cc o rd in g  to  M u rch iso n ,p a ra ly s is  does not supervene  
u n t i l  s e v e r a l  weeks a f t e r  the commencement o f  c o n v a le sce n c e . I t  may 
l a s t  fo r  s e v e r a l  weeks of* months; bu't recovery  in  the m ajority  o f  
in s ta n c e s  e v e n tu a l ly  tak es  p la ce .A cco rd in g  to  M othnagel, the m ost 
common^form o f  n a r a ly s i s  i s  p a r a p le g ia ;h u t  i t  may a l s o  take the fozm 
of  h e m ip le g ia ,s t r a o is m u s ,p a r a ly s is  o f  the p o r t io  dura, or motor 
p a r a ly s is  o f  th e  in d iv id u a l  s p in a l  nerves r e . g . , the u ln ar  or 
p e r o n e a l .
Aphasia u s u a l ly  accompanies a r ig h t  h e m ip leg ia ,P er ip h era l  
n e u r i t i s  may sometimes he a c o m p lic a t io n  or a se q u e l .L o c a l  n e u r i t i s  
i s  seen  in  the arms and l e v s  by no means in fr e q u e n t ly  .M u ltip le  
n e u r i t i s  may be seen  in  the same r e g io n s .
Muscular tremors have a lread y  been a l lu d e d  to as common sympt­
oms. Tender to e s  have been d e sc r ib ed  by O sier  and Handford as occas­
ion a l s e q u e l s . Tetany sometimes appears during th e  convalescence  -  
very r a r e ly  during the f i r s t  7700k o f  th e  f e v e r .  ■
Chorea, has been seen  by H olt o f ten  in  t h i s  d is e a se ,a n d  more 
o ften  than in  any o th er  i n f e c t i o u s  f e v e r  .E p ilep sy  i s  very seldom  
encountered a t  any s t a r e  o f  th e  i l l n e s s .
The i n t e r e s t i n g  condi t io n  known as ‘'typhoid sp ine" has been 
described  by 'libney.ite regards i t  as a p e r i s p o n d y l i t i s  or acute  
inflammation o f  the s p in a l  periosteum  and a tta ch ed  l ig a m e n ts .
Mental a f f e c t i o n s  may fo l lo w  typhoid fe v e r  -  e s p e c i a l ly  when 
the a ttack  has been p r o tr a c te d  and s e v e r e .I m b e c i l i t y  or s tu p id i ty  
may occur,and  p e r s i s t  fo r  months .M elancholia  i s  perhaps the opmmonest 
form o f m ental derangement encountered.The p a t ie n t  may s u f f e r  from 
atta ck s  o f  m ania,which same may be o f  a very v i o l e n t  kind.Such per­
sons are u s u a l ly  o f  an h e r e d ita r y  n e u r o t ic  t a i n t . I n s a n i t y  may 
r e s u l t  from the n u t r i t i o n a l  d isturbance consequent upon nervous 
exhaustion  and i n s u f f i c i e n c y  o f  food during th e ^ fe v e r ,A l l  b u t 
maniacal c a s e s  u s u a l ly  reco v er ,th o u g h  s l o w l y .
EA~R. -  Acute o t i t i s  media somewhat fr e q u e n t ly  com plicates  
typJaoid f e v e r , and. e sp e c ia lX y  in  " 'osp ita l p r a c t i c e . I n  K en gst's  c o l l ­
e c t io n  o f  1 ,2 1 8  c a se s  o f  t y p h o i d , i t  was p resen t  in  28 -  i . e . , i n  
2 .28  p e r  c e n t . I t  u s u a l ly  develops from the exad o f  the second to  
the fo u r th  week.H engst b e l i e v e s  that the mode o f  in v a s io n  o f  th e  
middle ear i s  by e x te n s io n  o f  the ca tarrh a l inflamm ation from th e  
nasopharynx,through the E u stach ian  tube,though  i t  i s  p o s s ib le  t h a t  
o c c a s io n a l ly  the p ro cess  i s  caused-by co ld  d ra ig h ts  o f  a i r  on th e  
sid e  o f  the h ea d ,o r  by the entrance o f  c o ld  water in to  the ear  
when the p a t ie n t  i s  b e in ft  b a th ed .P u ru len t o t i t i s  media i s  prabably 
always of m icrob ic  orivim M any v a r i e t i e s  o f  b a c te r ia  have been found, 
e i th e r  a lone or  in  a s s o c ia t io n .T h e  pyogenic s trep to co ccu s  and s ta p h ­
ylococcu s are the most common;but the d ip lo coccu s  o f  pneumonia, 
the b a c i l l u s  o f  Pried iU nder,and the b a c i l l u s  typhosus are a lso  
sometimes p r e sen t  .M a s t o id i t i s  developed in  but 1 o f H engst's  28 
cases .A l l  the c a se s  ended injrecovery -  no chronic otorrhoea or 
deafness r e s u l t in g .K e e n  has c o l l e c t e d  31 cases  o f  o t i t i s  com plicat­
ing tyohoid  f  e v e r , making a t o t a l  o f  59 when added to tnose of  
H engst.Although t h i s  co m p lica t io n  i s  most frequent in  severe  and 
p rotracted  c a s e s ,y e t  none o f  the  59 d ied .
3KB.-  The o cu lar  c o m p l i c a t i o n s  o f  typhoid f f e v e r  are numerous.
The fo l lo w in g  are the most important: P a r a ly s is  o f . the ex tern a l  
ocular m u s c le s ; ca ta rrh a l c o n j u n c t i v i t i s ;suppurative k e r a t i t i s ;phly­
c tenu lar  c o n j u n c t i v i t i s  a n d - k e r a t i t i s ; i r i t i s  and c h o r o id i t i s ;  
c a ta r a c t ;r e t i n a l  haemorrhages;and o p t ic  n e u r i t i s .
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P h a r y n g it is  -  ca ta rrh a l  or d ip h t h e r i t ic  -  occurs in  a l a r ?e 
number o f  ( lea ses , and fr e q u e n t ly  g iv e s  r i s e  to £re a t  d i f f i c u l t y  in  
sw a llo w in g .In d e e d ,i t  has been so fre q u en t ly  observed in  some epidem­
ic s  th a t  c e r ta in  authors regard t t  as a symptom rather  than as a 
com plication  o f  the d i s e a s e .  f
Keen r e f e r s  to a case  o f  acute  g lo ss i t i s  .At most i  app 
oe an extrem ely rare co m p lic a t io n . whirh
The same remark a p p l ie s  to noma or gangrene o f  tne i >
4 9i s  a- very f a t a l  d i s e a s e  .Murchison only  saw i t  once,and G ries in ger  
in  only 1 out o f  600 caaesm of typhoid  f e v e r .
P a r o t i t i s  o c c a s io n a l ly  occurs in  typhoid  f e v e r ,h u t  i s  much, l e s s  
common than i n  t y p h u s .I t  i s  moot fr e q u e n t ly  met w ith  in  had cases  
about the end of th e  t h ir d  week or la t e r ,a n d  g e n e r a l ly  in v o lv e s  
one s id e  only .The s w e l l in g  i s  hard and f irm  in  the b eg inn in g , and 
may term inate in  r e s o lu t io n  or suppuration.M urchison saw i t  in  only  
6 c a se s ,  5 o f  which were f a t a l  .A ccording to Hoffraann,16 ca ses  of  
suppurative p a r o t i t i s  were found a t  B asie  among 1 ,6 0 0  typhoid p a t­
ie n t s  -  7.iOf the 16 endinv f a  t a l l y  . P a r o t i t i s  w ithout suppuration  
occurred three t im e s .I n  15 ca ses  the a ttack  was confined  to one 
s i d e , 9 tim es to the r ig h t  and 6 to  the l e f t ; i n  4 i t -w a s  double .  
Trousseau (C lin .M ed.de l 1 H otel D ie u ,T , i ,1 8 6 1 )  takes a very gloomy 
view o f  p a r o t i t i s , and says  th a t  he has s c a r c e ly  ever  seen a case  
recover in  which i t  had o ccu rr ed ,e it& er  in  the course o f  typhoid  
fever  or any o th er  d isease .O n  the other h a n d ,i f  i s  regarded as 
c r i t i c a l  and favourab! e by Chomel. In 2 o f  K een's c a s e s , t h e  b a c i l l u s  
t3rphosus ?as found; i n  1 case  i t  was a s s o c ia t e d  with^he s ta p h y lo ­
coccus,b ut i n  the o ther  E b e r th ’s organism e x i s t e d  a lo n e .
U lc e r a t io n  o f  the  oesophagus sometimes o c c u r s . I t  u su a l ly  
causes no marked symptoms.In 2 ca ses  Keen saw s t r i c t u r e  fo l lo w .
G astr ic  u l c e r  o c c a s io n a l ly  o c c u r s ,b u t  seldom g iv e s  r i s e  to 
c h a r a c te r i s t ic  symptoms -  i t s  presence being d iscovered  usual i y  
a fte r  death.Keen sa y s  ^ haemorrhage from sucn u lc e r a t io n  seldom occurs  
w i thou t p e r fo  rat io n .
Haemat erne s i s  i s  a rare com p lica t ion  o f  typhoid f e v e r  .Murchison 
and the  o ld e r  w r i te r s  do not even mention i t .O s i e r  saw i t  three  
times only in  a very la '^ 3  e x p e r ie n c e .
P e r fo r a t io n  o f  th e  i n t e s t i n e .
This i s  the most im portant and the most dangerous o f  a l l  
the co m p lica tio n s  o f  typhoid  f  ever  .For tuna te3.y, i t  i s  not of frequent  
occurrence .Murchison observe d i t  48 times in  1 ,5 8 0  c a s e s ;G r ie s in g e r , 
in 14 of 118 c a ses ;a n d  F l i n t  tw ice in  73 cases.M urclhson found th at  
in  a t o t a l  o f  1 ,7 2 1  a u t o p s i e s , the d e t a i l s  o f  wSaich were c o l l e c t e d  
from variou s s o u r c e s , i t  was the cause  o f  death in  1 9 6 ,or 1 1 .3 8  per  
cen t ,S ch u ltz  found th a t  i n t e s t i n a l  p e r fo r a t io n  took p lace  in  only  
1 .2  per cent o f  3 ,686  c a ses  t r e a te d  in  the Hamburg h o s p i t a l s  during  
the years 1886 and 1 8 8 7 .HOlscher found p e r fo r a t io n  in  only 6 per  
c e n t .o f  2 ,000  c a se s ;a n d  F i t z , i n  4 ,630  f a t a l  cases  c o l l e c t e d  from 
various s o u r c e s , found i t  p resen t  in  6 .5 8  per cent.K eens f in d in g s  
have approximated th o se  o f  F i t z  very  c l o s e l y .
P e r fo r a t io n  takes  p la c e  most fr e q u e n t ly  during the th ir d  week 
of the d i s e a s e  or t h e r e a f t e r . l t  may, however, occur as ea r ly  as the  
f i r s t  week,or as l a t e  as the s ix t e e n t h ,a s  w i l l  be seen by the 
fo llow in g  tab u lar  c o m p lic a t io n  by F i t z :
D&fce o f  the Occurence o f  P e r f o r a t io n .
Week. C ases . Per Cent.
F ir s t  4
Second 32 1 6 . 5
T hird  48 2 4 .8
F o u rth  42 2 1 , 7
F i f th  27 I 4 *0
S ix th  21 1 3 .4
Seventh  5
E ig h th  3
N in th  2
Tenth 4
E lev en th  3
T w elfth  1
S ix te e n th   1
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P e r fo r a t io n  i s  much more freq u en tly  met w ito  in  ^ rfl®n n
women,The reason f o r  t h i s  i s  unknown.Of 444 cases  ta ou la tea  oy 
F itz ,  71 per cent .were in  men and only 29 per c e n t . i n  women, p 
ien ts  were men in  51 out o f  73 o f  Murchison’s cases;and in  ox 
*06  cases  c o l l e c t e d  by H$cke the s u f f e r e r s  were a lso  of w e  m e  
g en d er .I t  i s  extrem ely\£ ,re  in  c h i ld r e n .R il l ie t ,B a r tn e z ^ ,a  -
met w ith  i t  only th ree  tim es in  232 c h ild ren  u^-®r 0f
Murchison has,how ever,had a f a t a l  case in  a c h i ld  o _ oniv seven  
a g e .B i t e , in  192 c o l l e c t e d  o a se s ,fo u n d  i t  to have ch ild h o o d
times in  ch ild re n  under ten.The m ild ness o f typhoi ■
. . . 50probably accounts .for i r s  r a r i t y  gfct th a t  p er io d .
P e r fo r a t io n  u s u a l ly  occurs in  the low er  p o r t io n  o f  the  ileum  -  
in  82 .4  per c e n t .o f  th e  c a s e s , accord ing  to F i t z  and Hawkins (197 
of 239). In 25 c a s e s , the opening was in  the co lon , in  8 in  the  
vermi j.orm a q p e n u ix ,in  7 c a se s  the caecum,and in  2 cases  the jejum um . 
Keen has found th e  c o lo n  m o s t_fr e q u e n t ly  p er fo ra ted ,an d  in  i t s  
sigmoid p ortion ., a n !  ^.oen ne x inds no' Opening in  the ileum , caecum or 
appendix, ne in v a i  ia b ly  submi us oh© sigm oid f le x u r e  to  a search ing  
examination.Two or more openings e x i s t e d  in  29 o f  F i t s ' s 167 c a s e s .  
U su a lly , however, the p e r f o r a t i o n ' i s  s i n g l e .
P er iu ra c io n  occurs me su fr e q u e n t ly  in  sev ers  cases  of typhoid  
fever ,an d  i s  preceded  by symptoms o f  g r ea t  g r a v ity  -  e . g . , severe  
d ia rrh o ea ,g rea t  tympany, abdominal te n d e r n e s s , and i n t e s t i n a l  
haemorrhage;but i n  a c e r ta i  n number o f  i n s t a n c e s , the cases  in  which  
i t  has occurred have been o f  a m ild  ch a racter  -  the p a t ie n t  in  
many of them not c o n s id e r in g  h im se lf  i l l  enough to  take to  bed or 
even to a b s ta in  from h is  d a i ly  a v o c a t io n s .
P e r fo r a t io n  i s  favoured  by the i r r i t a t i o n  a r i s in g  from 
in d ig e s t ib le  and unwholesome fo o d , d i s t e n s io n  o f  the bowels by fa e c e s  
or gas, vom itin g , and movements on the p art  o f  the p a t ie n t  .Murchison 
re fers  to a case  o f  M orin's i n  which the p e r fo r a t io n  was produced 
by the a d m in is tr a t io n  o f  an enema,and s t a t e s  th a t  he could c i t e  
many in s ta n c e s  in  which the in j u d ic io u s  e x h ib i t io n  o f  p u rga tives  
had r iv en  r i s e  to  i t .
The symptoms o f  p e r fo r a t io n  being  due to the r e s u l t in g  p e r i t o n ­
i t i s , a r e  u s u a l ly  r e c o g n ise d  w ithou t d i f f i c u l t y ^ T h e r e fo r e , the  
accident may be su sp ec ted  when the p a t ie n t  i s  suddenly s e iz e d  w ith  
acute pain in  the abdomen,accompanied by s ig n s  o f  c o l la p s e  and occ­
a s io n a l ly  by r ig o r s .T h e  f a l l  o f  tem perature i s  o f te n  con sid erab le  -  
i t  may be a few d e g r ee s ,  or more .Yen? soon the abdomen becomes tender  
on p r e s s u r e ,a n d , i f  i t  were not so b e fore ,h ard  and ty m p a n it ic ; the  
pulse grows f r e q u e n t , s m a l l , and sometimes alm ost im p e r c e p t ib le ; the  
breathing i s  th o r a c ic ; th e  countenance e x p resses  g rea t  s u f f e r in g ; the  
fea tu res  are con tra c ted ;an d  the fa ce  i s  bathed in  profuse  p e r s p ir a t ­
ion.Nausea and vom itin g  come on soon a f t e r  inflam m ation lias commenced 
and rap id ly  exh a u sts  the  p a t ie n t .T h e  decubitus i s  dorsa l;and  the  
l e g s  are g e n e r a l ly  drawn up so as to  r e la x  the abdominal m u scles .  
P ro stra tio n  r a p id ly  i n c r e a s e s ,u n t i l  death  puts an end to the p a t ie n tS  
-3 s u f fe r in g s  .O c c a s io n a l ly  the symptoms are more obscure .Pains and 
rigors may b e th  be wanting,and noth ing  but extreme p r o s tr a t io n ,  the 
frequent and f e e b l e  p u lse ,a n d  the d is ten d ed  c o n d it io n  o f  the abdomen 
w il l  in d ic a te  the g r a v ity  o f  feheh a dangerous c a se .T h is  not in fr e q ­
uently o b ta in s  in  d e l i r i o u s  p a t ie n t s .D e a th  may take p lace  during 
the c o l la p s e ,b u t  t h i s  i s  r a r e . I t  more fre q u en tly  tak es  p lace  on the  
second o t  th ir d  day;on the other  h a n d , i t  may be postponed u n t i l  
much la ter .M u rch iso n  r e fe r s  to cases  in  which there was an in te r v a l  
of two or three  weeks between the f i r s t  symptom o f  p e r fo r a t io n  and 
the term ination  i n  death .
P e r fo r a t io n  i s  a lm ost in v a r ia b ly  f a t a l ,a n d  th a t ,to o ,so m etim es  
within a few hours .Murchison l o s t  6 c a ses  twelve hours a f t e r  the 
symptoms began.O f 134 c a se s  c o l l e c t e d  by F i t z , 37 .3  per cent.w ere  
fa ta l  during the  f i r s t  week fo l lo w in g  the onset  o f  the symptoms; 
during the second week 9 p a t i e n t s  d ie d ;4 during the th ird  weekjl 
l iv e d  t h i r t y  days;and another  t h i r t y - e i g h t  d ays .In  rare inst-ances  
recovery has been rep orted  by p h y s ic ia n s  whose s k i l l  in  d iagn osis  i s  
u n iv e r sa l ly  r e c o g n ise d .T b u s ,Murchison rep orts  6 cases;T w eed ie , 2;and 
™ard,l. B ristow e (T ra n s .P a th .S o c . ,Yol . x i , p . H 5 )  and others say th a t  
recovery i s  p o s s ib le  .T h is  v iew  i s  su s ta in e d  by the r e s u l t  o f c e r ta in  
a u to p s ie s .In  one o f  t h e s e , rep orted  by Buhl ( c i t e d  by M urchison), a 
perforation  was found com p lete ly  c lo se d  by adhesions to the mesent- 
ety;and in  o th ers  rep orted  by M u rch iso n ,p a rtia l  a d h es io n h a d  taken 
PTace between the edges o f  th e  p e r fo r a t io n  and the abdominal w a l ls ,  
or o^ an a d jo in in g  c o i l  o f  i n t e s t i  ne .O cca s io n a lly  the inflammationin
the
________— and term inate
ex c ited  by the  p e r fo r a t io n  Cw ° d ^ c h a r g in g  i t s e l f  i nto
abscess , which may --ermit^ re  cove-,.  ^  ^ mos t
bowel or e x t e r n a l ly .  n a t i o n s  o f  typhoid  i  ^
P e r i t o n i t i s  i s  o f  a l l  i s  p e r f o r a t i o n , * ^  ^
ser ious,A s s t a t e d ,  i t s  most comm - , tiie p e r ito n e a l  Qf  the
be due to  e x te n s io n  o f  i ? f la If n? orrie+imes to  occur as a ^ " b o d y  taking  out u l c e r a t i o n . l t  i s  b e l i e v e d  t i s s u e s  o f
typhoid i n f i l t r a t i o n  so fre q u en t  m
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place in  uno serou s menu,ian©. In o tn er  c a s e s  i t  a r i s e s  from rupture' d
of so fte n e d  m e se n te r ic  g la n d s ,o f  so f te n e d  in f a r c t io n s  in  the sp le e n  ^
or of the  a b s c e s s e s  which are sometimes the consequence oftohe * 1
circum scribed inflam m ation  by which p e r fo r a t io n  i s  o c c a s io n a l ly  
prevented from proving  im m ediately  f a t a l  .Less freq u en t causes o f  i t  -1
are rupture o f  the g a l l - b l a d d e r , w ith  the escape o f  g a l l - s t o n e s  in to  
the abdominal c a v i t y , a b s c e s s  o f  the ovary,and a b sc e sse s  in  the w a l ls  
of the urinary b lad d er  .Murchison once saw i t  r e s u l t  from the b u r s t ­
ing inwards o f  an a b s c e s s  in  th e  sh ea th  o f  the r ec tu s  abdominis 
m uscle.
Jaundice i s  a rare  co m p lic a t io n  o f  typhoid f e v e r .G r ie s in g e r  saw 
i t  only ten  t im es in  600 c a se s  .Hof fmann found i t  in  10 of 250 f a t a l  
cases;and Murchison was a b le  to  c o l l e c t  9 c a s e s , a l l  o f  which but 
one ended in  d e a th .S e v e r a l  o f  G r ie s in g e r ’ s ca ses ,h o w ev er ,reco v ered .  
Osier c l a s s i f i e s  the c a se s  o f  jau n d ice  in  typhoid fe v e r  in to  four  
groups: ( I )  C atarrhal;  (2) t o x ic ;  (3) those  a s s o c ia te d  w ith  a b scess  
of the l i v e r ;  and (4) th ose  a s s o c ia t e d  w ith  g a l l - s t o n e s  and cholang­
i t i s  .C atarrhal ja u n d ic e  i s  u s u a l ly  an e a r ly  and tr a n s ie n t  symptom, 
and has no in f lu e n c e  upon the course o f  the d i s e a s e .
A f fe c t io n s  o f  the  g a l l - b la d d e r  and a b sce ss  o f  the l i v e r  are  
rare both  as c o m p lic a t io n s  and se q u e ls  o f  typhoid  f e v e r .
The same a l s o  may be s a id  f o r  a b sce ss  o f  the  sp leen .K een  was 
able to c o l l e c t  only  9 c a s e s .
GENITO-UPvIITAR? SYSTEM.
Acute n e p h r i t i s  i s  seldom  seen  i.n typhoid  f e v e r ; i t  appears 
o c ca s io n a lly  during the c o n v a le s c e n c e , and q u ite  e x c e p t io n a l ly  during 
the continuance o f  the  fev er .T h e  urine i s  h e a v i ly  loaded  w ith  
albumin,and .u su a lly  c o n ta in s  some b lo o d ; tu b e -c a s t s  are found in  the  
sediment, covered w ith  e p i th e l iu m ,o r  fragm ents o f  the  same;the  
se c r e t io n  o f  u r in e  i s  sometimes scan ty ,an d  a moderate degree o f  
dropsy s e t s  in , f r e q u e n t ly  beg in n in g  in  the hands and face.The  
prognosis i s  u s u a l ly  goo d ,th e  p a t ie n t s  g e n e r a l ly  recover ,and  the  
n ep h r it is  s u b s id e s .
Pyuria has been se en  te n  tim es by Blum er.O sier says i t  i s  not  
uncommon in  typ h o id  fe v e r .T h e  former regards i t  as a com p lica tion  
devoid o f  i n t r i n s i c  g r a v i t y .
Kqeraaturia i s  s e e n  in  s e v e r e  c a se s ,a n d  i s  u s u a l ly  recovered from. 
Both i t  and haem oglobinuria  are u s u a l ly  a s s o c ia te d  w ith  renal d i s ­
ease .
C y s t i t i s  f r e q u e n t ly  a t ten d s  the use  o f  an unclean c a th e te r , and
reso lves  upon removal o f  t h i s  cause .
U r e t h r i t i s  may a r i s e  during c o n v a le sce n c e , and apart from vener­
eal in fe c t io n .T h e  p ro gn os is  i s  fa v ou rab le .
During the con v a lescen ce  male p a t ie n t s  may s u f f e r  from o r c h i t i s  
or e p id id y m it is  w ith o u t the p rev iou s e x is te n c e  o f  gonorrhoea.Keen has 
c o l le c te d  32 c a se s ,a n d  p o in ts  to  mixed i n f e c t i o n  o f  Eberth 's b a c i l l i  
and pyogenic m icrobes as the  cau se .
The same observer  m entions 4 ca ses  o f  ovarian a b scess ,from  the  
pus of which the b a c i l l u s  typhosus was obtained in  pure c u ltu r e .  ^
G an g ren e  o f  t h e  g e n i t a l  o r g a n s  i s  more  common i n  women than m
men.Both p e n i s  a n d  s c r o t u m . a r e  apt to u n d e r g o  d e s t r u c t i o n  (Keen, 
F o u r n i e r ) , a n d  o t h e r  p a r t s  a c c o r d i n g  to s e x .  _ _
Sometimes m en struation  occurs prematurely during typhoid fe v e r ,
and i t  may be proJ3use.lt  appears to be without e f f e c t  upon the
course o f  the d is e a se .T h e  fu n c t io n  may be in abeyance fo r  se v er a l
weeks during the c o n v a le sc e n c e .
Pregnant women may s u f f e r  ab ortio n  or m iscarriage .Of 14 pregnan­
cies  observed by M u r ch iso n ,a l l  but 2 aborted or m iscarr ied ,an d  4 
died. ' *
■0SSEOTTR
A r t h r i t i s  o c c a s io n a ly  occurs in  typhoid fe v e r  .Keen recognise  
three forms: ( l )  Rheumatic typhoid  a r t h r i t i s ;  (2) s e p t ic  
a r th r i t i s ;a n d  (3 l  typhoid  a r t h r i t i s  proper.The f i r s t  and second  
v a r ie t ie s  are rare ,an d  are u s u a l ly  p o ly a r t ic u la r  .Toe f i  y
m  a m u lt ip le  a n k y lo s i s .  , . , ~ ~ Tames
P e r i o s t i t i s  i s  an o c c a s io n a l seq u el o f typnoid  
paget (St .B arth o l .Hosp.Kep. ,Vol .x x i)  ,who saw sev era l
• Re7er  ocours 4n the c o n t in u ity  of t : ae+em^ er‘a tu re ig•en the p a t ie n t  i s  ap p aren tly  c o n v a le s c e n t ,when h is  temperaturew
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normal and constant,and  he i s  beg inn in g  to  move about and to  grow 
stro n g er  and s t o u t e r . I t s  most msual s e a t  i s  the t i b i a ,b u t  i t  i s  a l s o  
met with in  the fem ur,the  u ln a ,a n d  the p a r ie t a l  bones.E xcept in  1 
c a se ,h e  has never  seen  i t  in  more than one bone in  the same p erso n .
I t  i s  always c ircu m scribed  w ith in  a space o f  from one to three in c h e s  
in  e x te n t ,a n d  u s u a l ly  su b s id es  w ithout necrowis or o th er  l e s io n ;  
but in  su ch  c a s e s  the p a t ie n t  has remained fo r  some time su bjedt  
to rep eated  a t ta c k s  o f  pa in  and s w e l l in g  o f  the p er io s teu m .In  a  few  
c a s e s ,h e •s a y s , i n  which p e r i o s t i t i s  i s  fo l lo w ed  by n e c r o s i s , t h e  
e x te n t  o f  dead bone has always been le3 S  than that cff the inflammat­
ion over it .M u r c h iso n ,h o w e v e r ,r e fe r s  to 2 c a ses  o f  n e c r o s is  o f  the  
t ib ia ,a n d  to 2 in  which e x te n s iv e  n e c r o s is  o f  the low er jaw occurred .  
Gay (T r a n s .P a th .S o c . ,V o l .x x ,p .290) a l s o  rep orts  a case  o f  e x te n s iv e  
n e c r o s is  o f  the  fem u r ,in  a c h i ld  three years  o f  a g e , fo l lo w in g  an 
a tta ck  of typh oid  fev e r .S p e a k in g  o f  the date o f  o n set  o f  n e c r o s is  
aiSd bone d is e a s e  in  typhoid  p a t i e n t s ,Keen mentions th a t  in  16 c a se s  
i f  occurred in  the f i r s t  two weeks ; in  66 from the th ir d  to the
s i x t h  week; and in  1 0 4 ,months or years  a f t e r  the fe v e r  .Regarding th e
variou s forms o f  bone d isea se ,K een  g iv e s  the fo l lo w in g  s e r i e s  fo r  
1896:N e cr o s is  in  35 c a s e s ;  c a r ie s  in  1 c a s e s j p e r i o s t i t i s  in  107 
c a ses ;  o s t e i t i s  (bone a b s c e s s )  in  12 c a ses ;  o s t e o m y e l i t i s  i-n TO; 
granuloma in  2;and e x o s t o s i s  in  1 case  -  making a t o t a l  o f '168 c a s e s .
In the m ajor ity  o f  ca ses  the typhoid  b a c i l l u s  was found in  pure
c u ltu r e ;  in  the remainder there was a mixed i n f e c t i o n  w ith  pyogenic  
m icro-organ ism s.
SKIN. CONNECTIVE TISSUE.AMD MUSCLES.
Furuncles and a b sce ss  in  the s k i n , i n  the subcutaneous c e l l u l a r  
t i s s u e , i n  the m uscles and the f a s c i q  beneath  them,are fre q u en tly  
met w ith ,m ost commonly a t  a l a t e  period or during co n v a le sce n c e .
They are mo3t r e a d i ly  developed a t  such p o in ts  as are  su b jec ted  to  
continuous p ressu re  -  e . g . , t h e  back and b u ttock s ,a n d  may,under 
c e r ta in  c ircu m stances ,prove  to be the beginn ing o f  b e d -s o r e s .
Muscluar a b s c e s s e s  are most freq u en t in  the reg ion  o f  the g l u t e i  
and c a l f  m u s c le s , l e s s  so in  other  r e g io n s .
B ed -so res  a t  one time were among the most common and dreaded 
se q u e ls  o f  typhoid  f e v e r  .Now, however, they are much l e s s  fre q u en t ly  
encountered.They a r i s e  in  consequence o f  the impaired n u t r i t io n  o f  
the t i s s u e s , t h e  l e n g th  o f  time the d is e a se  la s t s ,a n d  the grea t  
em aciation  which u s u a l ly  a tten d s  i t .T h e y  c o n s t i t u te  a very, s e r io u s  an 
-d  troublesome com p lica t ion ,an d  may occur on any part o f  the body 
su b jec ted  to p r e ssu re ;b u t  they are most freq u en tty  seen  over the  
sacrum and the  tro c h a n ter .
Gangrene o f  th e  sk in  o c c a s io n a l ly  o c cu fs  a t  p o in ts  th a t  are 
fr e e  from pressu re ,w h ere  the c ir c u la t io n  i s  d e f e c t iv e .
Rupture o f  th e  m uscles o c c a s io n a l ly  takes p l a c e , i n  consequence  
of the f r i a b i l i t y  of the muscular t i s s u e  r e s u l t in g  from degenerat­
ion  o f  th e  sa m e .It  i s  o f t e n e s t  seen  in  connection  w ith  the abdominal 
m uscles,and  i s  o f ten  accompanied by haem orrhage.lt may g iv e  r i s e  to  
no symptoms,or end in  suppuration and death  from sep t ica em ia .
F a l l in g  o f  the  h a ir  i s  one o f  the  commonest se q u e ls  o f  typhoid  
f e v e r ,a n d  may be co n sid ered  the r u le  in  severe  c a s e s . I t  u s u a l ly  
takes p la c e  from the fo u r th  to the e ig h th  week o f  ^ c o n v a le sce n c e , and 
before  i t  i s  complete the h a ir  b eg in s  to  grow ag a in .
I2SLAESE3*Those o f  the l a r g e s t  experien ce  in  the treatment o f  typhoid  f e v ­
er appear to be a t  variance regarding the frequency o f  r e la p s e s  in  
that a f fe c t io n .A c c o d in g  to  G-erhardt, they occur in  6 .3_per  c e n t .o f  the  
cases;3S.umler found them in  11 per c e n t ,;a n d  Biermer in  3 .3  per c e n t .  
Murchison noted t h e i r  occurrence in  80 o f  the  2 ,591  ca ses  in  the  
London Fever H osp ita l  -  i . e . , i n  3 per c en t .ja n d  Maclagan in  13 o f  the  
128 ca ses  -  i . e . , i n  10 per cent.Immermann (S ch w eig .C orre3p .B l. , v i i i ,  
1878) says th a t  they occur in  15 per c e n t .o f  the  c a ses ,a n d  th a t  in  
very unfavourable ca ses  the proportion  may be as h igh  as 18 or 19  
per cent.H enoch (Charit£ A nn., i i , 1875) observed r e la p s e s  i n  16 ca ses  
out o f  96 -  i . e . , i n  1 6 .6  per cen t .P a c t  o f  t h i s  d i f f e r e n c e  o f  
opin ion i s  unquestionably  a t t r ib u ta b le  to the fq c t  that under the 
term r e la p se  are sometimes included two d i s t i n c t  c o n d it io n s :  (1)
■"Mere recru descences o f  pyrexia,w hidh occur during the s ta g e  of  
^defervescence or th a t  of conva lescence ,an d  WhAfch are provoked by 
gerrors o f  d ie t ,m en ta l  or b o d ily  f a t ig u e ,o r  some other  i r r i t a t i n g  
b$auae.They u s u a l ly  lasfc a day or two,and are e n t i r e ly  d iso in c^  from
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(2) true r e l a p s e s , i n  which a l l  the  c h a r a c t e r i s t i c  symptoms o f  the  
primary a t ta c k  are reproduced,which commonly occur some time a f t e r  
the d is e a se  has app arently  .run i t s  course.T here  i s  o c c a s io n a l ly  no 
d i s t i n c t  a p y r e t ic  in t e r v a l  between the two s e i z u r e s ; b u t , i n  by f a r  
the g r ea ter  number o f  i n s t a n c e s , the r e la p se  occurs in  the second or 
th ir d  week,or even l a t e r , a f t e r  the e s ta b lish m en t  o f  c o n v a le sce n c e .
In 20 ca ses  reported  by Ord and Seymour^Taylor (St.Thom as13 Hosp.
R e p . ,V o l . i x ,1 8 7 9 ) , the r e la p se  occurred In the th ir d  week o f  the  
d is e a s e  in  l ; i n  the fo u r th  week in  5 ; in  the s i x t h  week in  3 ; in  the  
sev en th  week in  7 ; in  the e ig h th  week in  3 ; in  the n in th  week in  1 .
The duration  o f  the r e la p se  i s  u s u a l ly  sh o r te r  than that ,‘o f  the  
o r ig in a l  a t t a c k .I n  M urchison’sjbases, the average le n g t h  o f  the f i r s t  
a t ta c k  was tw e n ty -s ix  d a y s ,th a t  o f  the r e la p s e  f i f t e e n  d a y s .In  only  
5 o f  the 51 c a ses  was the r e la p se  lo n g e r  than the o r ig in a l  a t ta c k  
of the  d i s e a s e .
The on set  o f  a r e la p se  i s  g e n e r a l ly  more abrupt than that o f  the 
o r ig in a l  i l l n e s s . l t  i s  r a r e ly  preceded by prodromata.The temperature 
r i s e s  more abrup tly ,and  a t a in s  i t s  maximum e a r l ie r ;a n d  i t  may be 
h igh er  than i t  was in  the o r ig in a l  a tta ck .T h u s, i t  may reach  105£ on 
the even ing o f  the  f i r s t  day,and tem peratures o f  103 . 5 'and 1 0 4 'F. 
on the even ing o f  th e  second day are not in fr e q u e n t ly  encountered.
The c h a r a c t e r i s t i c  r o se -c o lo u r e d  eru p tion  appears e a r l i e r , a s  a 
r u l e ;b u t , accord ing  to J a c c o u d , i t  i s  u s u a l ly  not so abundant as in  
the f i r s t  a t ta c k .O f  38 ca ses  ana lysed  by M urchison,the rash  appeared 
on the th ir d  day i n  7 ; on the s i x t h  day in  2 ; on the seven th  in  12; 
and a t  a l a t e r  date  in  2^The d e lir iu m  a ls o  comes on soon er .T h ev  
re la p se  i s  u s u a l ly  l e s s  severe ,a n d  of sh o rter  d u ra tio n ,th a n  the  
primary a ttack .T he r e la p s e  u s u a l ly  term inates in  recovery ,b u t  t h i s  
i s  not always the c a se .O f  Murchison’s 53 ca se3 , 7 were fa ta l .  .In  2 
o f  the  c a se s  death  was due to  p e r fo r a t i  on; in  2 to p er i  t o n i t i s  ,induo»4  
by s p le n ic  in fa r c t io n ;a n d  in  1 to  a b o r t io n .  Of lS b ste in 's  .13 c a s e s ,
3 were a lso  f a t a l .O c c a s io n a l ly  a second -  a n d , i t  i s  s a id ,e v e n  a 
th ir d  -  r e la p se  i s  noted.Da Costa has tw ice  seen  four relapses« .In  
one o f  h i s  c a se s ,d u r in g  a second r e la p s e , t h e  p a t ie n t  succumbed to  
i n t e s t i n a l  haemorrhage.
Many ex p la n a tio n  have been forthcom ing to account fo r  these  
r e la p ses .T h ey  a r is e  from a r e - i n f e c t i o n  w ith  the typhoid poisonjand  
i t  i s  g e n e r a l ly  b e l ie v e d  th a t  the second in f e c t io n  i s  from w ith in  
the body,not from without.The c l i n i c a l  phenomena are accompanied by 
a renewal o f  the  l e s i o n s  o f  the  in t e s t in e ; a n d  on post-mortem  
exam ination in  f a t a l  c a s e s , t h e  recen t l e s i o n s  o f  the  r e la p se  are 
u s u a l ly  found lo?/er down in  the bowel than the c i c a t r i s i n g  u lc e r s  
o f  the o r ig in a l  a tta ck .N o th in g  s a t i s f a c t o r y  regarding the e t io lo g y  
of r e la p s e s  has been disciovered.Hamernjk and Maclagan a l l e g e  th a t  
r e la p s e s  are due to  in o c u la t io n  o f  the hea lth y  P ey e r 's  patches by 
the s lou ghs thrown o f f  by those f i r s t  a f f e c t e d , t h e  same being  
favoured by c o n s t ip a t io n ;b u t  t h i s  theory i s  opposed to the experien ce  
o f  a lm ost everyone who lias paid  any a t t e n t io n  to the s u .b j e c t . l t  i s  
more l i k e l y , however, as su gg ested  by L ie b e r m e is te r ,th a t  part o f  the  
ti^phoid p o iso n  remains l a t e n t  somewhere in  the body - ’ not developed, 
d estroyed ,n or  e x p e lle d  during the f i r s t  a t ta c k ,b u t  brought l a t e r  
in to  a c t i v i t y  by some e x c i t in g  cau se .T h is  view has r ec e iv ed  confirma­
t io n  by Dupr£ and Chiari,who found the typhoid  b a c i l l u s  in  the  
g a l l -b la d d e r  o f  p a t ie n t s  s u f fe r in g  from typhoid f e v e r .
ASSOCIATION WITH OTHER SPECIFIC DISEASES.
Tiie f a c t  o f  .a person s u f f e r in g  from typhoid  fe v e r  does not 
hinder him from taking another in f e c t io u s  d is e a se  -  e i t h e r  during  
the a c tu a l  a t t a c k ,o r  in  the convalescence  therefrom.The fo l lo w in g  
m aladies may be noted in  t h i s  connection: typhus fever,m easles,variflO l  
- a ,v a r i c e l l a ,m a l a r ia ,d ip h t h e r i a , s c a r l e t  fev e r ,a n d  p e r t u s s i s .
.yABJETIIb .^C>F..
Numerous, ind eed ,are  the forms o f  typhoid f e v e r  descr ib ed  by 
var io u s  au th ors;bu t as many o f  them p resen t few p o in ts  o f  d iffereno©  
from the usual form of the d i s e a s e , i t  w i l l  not be necessary  to 
d isc u ss  them here a t  len gth .T h ey  derive  th e ir  names from some 
p e c u l ia r i t y  o f  the mode o f  se iz u r e ,fr o m  the prominence of some one 
symptom or s e t  o f  symptoms, or from the presence o f  c o m p lica t io n s .
They a r e , b r i e f l y  ja.s*' hereunaer s e t  forth:.
beginn ing  and throughout the a t ta c k .
(2) .THE ATAXIC'OR FBKTOPS K)Rtfftwhich i s  c h a r a c te r ise d  by the  
predominance o f  d e l ir iu m ,su b s u ltu s  tendinum,and other  nervous 
symptoms.
(3) THE .HAIffiORRHAGIfl FORM, in  which there  i s  a s p e c ia l  ten d en q y . 
to haemorrhage from the var iou s mucous membranes.
(4) THE ABDOMINAL FORMT in  which the abdominal symptoms -  such  
as d iarrhoea  and ty m p an itis  -  are w e ll  developed .
(5) THE. .THORACIC FORM, so  c a l l e d  from the presen ce  o f  some 
th orac ic  co m p lic a t io n .
(6) THE GASTRIO OR -BCT.TOUS POEM, in  which the d ise a se  i s  compl- 
ic a te d  a t  i t s  commencement by g a s t r o - i n t e s t i n a l  ca ta rrh  ( la  forme 
muqueuse o f  the French w r i t e r s ) .
(7) THE ACUTE FORM, in  which the  d is e a se  b eg in s  abruptly  and 
w ith  g rea t v io le n c e ,a n d  runs a rapid  c o u r se , term inating  u s u a l ly  in  
death b e fore  the end o f  the  f i r s t  week,or e a r ly  in  the second, 
before  u lc e r a t io n  can have taken p la c e .D e l ir iu m  i s  an e a r ly  and
. prominent symptom in  t h i s  v a r ie t y , s o  that i t  has sometimes been 
diagnosed as m e n in g i t i s .
The fo l lo w in g  forms o f  typhoid fev er ,h o w ev er ,m er it  f u l l e r  
c o n s id e r a t i  on:
i m  MI LD
The gen era l nature o f  the  attach i s  in d ic a te d  by i t s  
name.It i s  so l i g h t  and rudimentary as o ften  to escape r e c o g n it io n .  
But the sp le e n  i s  en larged ,an d  a c a r e fu l  search  w i l l  d isco v e r  th e  
r o se -sn o ts .T h e  fe v e r  seldom l a s t s  beyond two weeks and i s  o f m odera te  
h e ig h t .G r ie s in g e r  d es ig n a ted  t h i s  form o f  th e  d is e a s e  "typhus 
lev iss im u sV  The Widal t e s t  a f fo r d s  grea t  a s s i s t a n c e  in  the d ia g n o s is  
of  th ese  somewhat doubtfu l c a s e s .
ZM Jm PJimOL-lOM.
In th i s  v a r ie ty  o f  typhoid  f e v e r , t h e  d is e a se  i s  -  as i t s  
name im p lie s  -  cut sh o rt  in  i t s  course.T here i s  every reason to  
b e l ie v e  that i n f i l t r a t i o n  o f  P ey e r ’s patches takes p lace  as u s u a l ,  
but th a t  the subsequent course o f  the d is e a s e  i s  d i f f e r e n t  -  the  
glands undergoing r e s o lu t io n  in s te a d  o f  advancing to  u lc e r a t io n .
The m ajor ity  o f  observers agree th&t in  the beg inn in g  there i s  
nothing to  d i s t i n g u i s h  such a t ta c k s  from those which fo l lo w  t h e ir  
usual course.Jaccoud  s t a t e s , however, that th e ir  commencement i s  usu­
a l l y  more abrupt^than in  the ordinary v a r ie ty  .Various observers  
a s s e r t  th a t  the temperature g e n e r a l ly  reaches i t s  maximum e a r l i e r .  
They are o c c a s io n a l ly  c h a r a c te r ise d  by severe  symptoms, in c lu d in g  
a h igh  temperature.The l a t t e r  u s u a l ly  f a l l s  g r a d u a l ly , but sometimes 
the fe v e r  ends abrup tly ,and  w ith  p rofuse  p e r s p ir a t io n .G r ie s in g e r  
has seen  d efervescen ce  occur as e a r ly  as the f i f t h  day.
i m  . i s m *TheG v a r ie ty  o f  typ h o id  f e v e r  i s  very r a r e ly  seen ,and  i s  
d is t in g u ish e d  by the in s ig n i f i c a n c e  o f  the f e v e r  or the  e n t ir e  
absence o f  i t .L ie b e r m e is t e r  was perhaps the f i r s t  to a s s e r t  th a t  
typhoid f e v e r  could run i t s  course without pyrexia .H e o ften  n o t ic e d  
t h i s  in  B a sle  -  the cases  showing a l l  the symptoms o f  the d is e a se  
except hyper the m i a .  Many o f  the p a t ie n t s  were confined  to  t h e ir  beds 
fo r  fou r  w eeks,or  even longer.H e regards th ese  c a se s  as th e n r e su lt  
of a minimum i n f e c t i o n  due to the widespread d i s t r ib u t io n  o f  the 
typhoid po ison  in  B a s le .C a y ley  (Croonian L e c tu r e s ,1880) a ls o  r e f e r s  
to  c a ses ,a n d  even to  e p id e m ic s ,o f  typhoid  fe v e r  in  which the  
temperature was below the normal throughout the whole course o f  t h e  
a tta ck .S tr u b e  ( c i t e d  by Cayley) had the opportunity  o f  observing  
such an outbreak during th e  s i e g e  o f  P a r is  by the Germans in  1870.
"In many o f  the c a s e s " , he sa y s ,  "the temperature throughout was sub­
normal,cuid in  o thers  never exceeded the normal poin t.T he r o se o la  was 
u s u a l ly  p r o fu se ,th e  netve  symptoms were o f  marked s e v e r i ty ,a n d  were 
in  in v e rse  r a t io  to the tem perature, c o n s i s t in g  o f  v i o l e n t  de lir ium  
a l te r n a t in g  w ith  stupotsq*; the duration o f  the fe v e r  was v e ry  s h o r t ,  
defervescence  u s u a l lv  tak ing p lace  a t  the end o f  a fo r tn ig h t .O f  th e  
'23 f a t a l  c a s e s , i n  20' death took p lace  during the f i r s t  fo u r teen  days.
. 'The abdominal symptoms were s l i g h t ,b u t  the  c h a r a c t e r i s t i c  l e s i o n s  
were found on post-mortem exam in ation .A ll the ca ses  were c h a r a c te r is ­
ed by p r o str a t io n .T h e se  ca ses  presen ted  some fe a tu r e s  which were
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probably due to  the p e c u l ia r i t y  o f  the tem perature; th u s , the p u lse  
was but l i t t l e  a c c e le r a te d ,s e ld o m  exceed ing  1 0 0 ; the tongue did not  
become dry and brown;and the enlargement o f  the sp le e n  was e i t h e r  
absent or much l e s s  marked than usualV Strube a t t r ib u te d  the  
p e c u l ia r  .features o f  t h i s  epidemic to the depressed  c o n d it io n  o f  the  
tro o p s:th ey  had been exposed to g rea t  hardships on the way to P a r i s ,  
o v e r fa t ig u e d  by fo rc ed  m arches, and i n s u f f i c i e n t l y  su p p lie d  w ith  
fo o d .
This form -  the typhus am bulatorius o f  the Germans,or 
"walking typhoid" -  i s  o f  more im portance, and from the f a c t  th a t  
the symptoms are so m ild ,o r  th a t  so many o f  the ordinary symptoms 
are wanting or masked by those  due to c o m p l ic a t io n s , th at there  i s  
great danger o f  regarding the a t ta c k  as o f  l i t t l e  moment.In many 
ca ses  there  i s  no symptom -present but p r o s t r a t io n  and fe v e r  to 
in d ic a te  th a t  the p a t ie n t  i s  i l l ; a n d  th ese  may be so s l i g h t  th at  
he may p o s i t i v e l y  r e fu se  to  take to bed,and may even i n s i s t  upon 
pursuing h is  ordinary a v o c a t io n s , i n  the m idst o f  which he i s  o f te n  
suddenly s e i z e d  w ith  alarming symptoms -  e . g . , v i o l e n t  d e l ir iu m ,  
i n t e s t i n a l  haem orrhage,or,what i s  more common,those dme to  p e r fo r a t ­
ion  o f  th e  b o w e l . S t i l l , even in  th ese  ca ses  a c a r e fu l  exam ination  
w i l l  o f te n  d i s c l o s e  the presen ce  o f  some symptom which had f a i l e d  
before  to a t t r a c t  a t te n t io n ,a n d  which w i l l  o f t e n  rev ea l the true  
nature o f  the d i s e a s e .
TYPHOID.. FEVER m . 0HH,DREh.
I t  was form erly thought th a t  c h ild re n  were not su b je c t  
to typhoid  fe v e r ,w h ic h  i s  now known to be common in  c h i ld h o o d , th ough  
rare in  infancy .T he r o s e - s p o t s  are more o f t e n  wanting than in  a d u l t s ,  
and the f e v e r  more apt to  assume a d i s t i n c t l y  rem itte n t  t 2^ pe;and, 
hence,no dou bt,th e  d i f f i c u l t y  which i s  o f te n  experienced  in  
d is t in g u is h in g  typh oid  from other  f e v e r s  in  c h i ld r e n .  The re i s  no 
q u estio n  but th at many ca ses  which have been describ ed  by authors  
under th e  head o f  " in f a n t i l e  rem itten t  fever"  are r e a l ly  examples o f 
typhoid f e v e r  m odified  sim ply by the age of th e  p a t i e n t . l t  may 
occur in  in f a n t s  not more than s i x  months o ld ,an d  i s  not in freq u en t  
in  e h i ld r e n  o f  twD or th r e e  years  o f  age.Henoch (Charit i  A n n .,1 8 7 5 ) ,  
who has had the opportunity  o f  observing a la r g e  number o f  c a s e s ,  
says th a t  the r i s e  o f  temperature i s  commonly more abru.pt in  c h i ld r e n  
than in  a d u lt s ,a n d  th a t  the d is e a se  g e n e r a l ly  runs i t s  course i n  a  
sh o rter  time.The p u lse  i s  more freq u en t,an d  may be as h igh  as 144  
in  ca ses  in  which the p rog n o s is  i s  not g ra v e .D iero tism  i s  very r a r e .  
Slowness and i r r e g u la r i t y  o f  th e  p u lse  -  l i k e  th at observed jift 
b a s i l l a r  m e n in g it is  -  he has never seen.The nervous symptoms are 
not so pronounced,even when the temperature i s  high.The s t o o l s  may 
be brownish or g r e e n is h , in s te a d  o f  ye llow ;an d  diarrhoea i s  fre q u en t ly  
absent during the whole course o f  th e  d i s e a s e .
m m m  '
Typhoid f e v e r  appears to be rare in  persons over f i f t y  
years o f  a g e . I t  o c c a s io n a l ly  o c c u r s , however, a t  very advanced a g es .
Of 5,911 ca ses  a t  the London Fever H o s p i t a l ,27 p a t ie n t s  were over  
60 years  o f  age,and 2 over 7 5 .Trousseau observed a case  in  a p a t ie n t  
64 y ears  o f  a g e ;W ilk s , l  a t  7 0 ;Lorchard, 1 a t  72;Hieulard d*A rcy ,l a t  
8 6 ;Hamernyck,l a t  9.0;and Gueneau de M ussy,l a t  100 y e a r s ,I n  aged 
persons the f e b r i l e  movement i s  g e n e r a l ly  p ro lon ged ,a lth ou gh  o f  low  
grade,and the temperature ra re ly  r i s e s  h igh  -  freq u en tly  during  
convalescence  s in k in g  below the normal.The diarrhoea i s  commonly 
not so s e v e r e , t h e  d e lir iu m  so v i o l e n t , o t  the r o se - s p o ts  so  o ften  
p resen t as in  younger persons.On the other  hand, adynamic symptoms -  
such as e x c e s s iv e  p r o s t r a t i  on ,trem ors, su b su ltu s  tendinum,and the  
l i k e  -  are freq u en tly  prominent from the beginning o f  the a t ta c k .
Such p a t i e n t s  fre q u en tly  c o l la p s e  from heart fa i lu r e .T h e  m o r ta l i ty  
i s  p laced  by Uhle a t  50 per c e n t .
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During the f i r s t  week the in s id io u s " in v a s io n  o f  typhoid  f e v e r
to g eth er  w ith  the absence o f  pathognomonic symptoms, always renders  
the d ia g n o s is  d i f f i c u l t , a n d  sometimes i m p o s s i b l e . S t i l l , even a t  
t h i s  time the e x is t e n c e  of the  d is e a se  may be su sp ec ted  i f  the 
frequ en t use o f  the thermometer r e v e a ls  from day to day a gradual 
in c re a se  o f  the f e v e r  and the e x is t e n c e  o f  evening ex a cerb a tio n s  
fo l lo w ed  by morning r e m is s io n s , the temperature r i s i n g  each even in g '  
from a degree to  two degrees h igher  than i t  had done the prev iou s  
e v e n i n g . I f , in  a d d it io n  to  th i s  ch a ra cter  o f  the p y rex ia  there are. 
diarrhoea w ith  o ch r e -y e l lo w  s t o o l s  or an in c re a se d  s u s c e p t i b i l i t y  to  
the a c t io n  o f  a p e r ie n t  m e d ic a m e n ts ,e p is ta x is , enlargem ent o f  the 
s p l e e n , s l i g h t  fu ln e s s  o f  the abdomen,with ten dern ess and g u rg lin g  
in  the r ig h t  i l i a c  f o s s a , s l i g h t  hebetude,and some confusion  o f  
ideas  on aw akening,- the d ia g n o s is  becomes probable .During; the next  
week the symptoms are u s u a l ly  c h a r a c te r is t ic .T h e  presence o f  marked 
abdominal sym ptom s,together w ith  the appearance o f  the r o s e - s p o t s ,  
w i l l  g e h e r a l ly  render the r e c o g n it io n  o f  th e  d is e a se  a t  t h i s  time 
an easy  m atter .T here  a r e , however, a few cases  in  which no r o s e - s p o t s  
can be found,and in  which the abdominal symptoms, i f  they e x i s t  a t  
a l l , a r e  so l i t t l e  marked th a t  they escape n o t ic e .E v e n  in  th e se  cases  
the tem perature-chart,w hen c a r e f u l ly  s t u d i e d ,w i l l  o f te n  throw a 
good deal o f  l i g h t  upon the nature o f  the d i s e a s e . I f  the f e b r i l e  
movement resem bles th a t  u su a l  i n  typhoid f e v e r , i f  i t  has continued  
fo r  more than a w e e k , i f  the p a t ie n t  has not been r e c e n t ly  exposed to  
in f lu e n c e s  other than typhoid ,and p r e se n ts  no symptoms o f  l o c a l  
d i s e a s e , -  the d ia g n o s is  may s t i l l  be made with a t  l e a s t  an approach  
to c e r ta in ty  in  the v a s t  m ajority  o f  in s ta n c e s .
.aggrnfc. juAGKQjaia«
The well-known a g g lu t in a t io n  r e a c t io n  was f i r s t  s u g g e s t e d , in  
1 8 9 6 ,by Widal fo r  the d ia g n o s is  o f  typhoid fev er .T h e  h i s to r y  o f  th e  
d iscovery  and the research es  o f  o thers  le a d in g  up to  i t , though  
i n t e r e s t i n g , need not be dw elt upon h e r e . I t  was a t  f i r s t  thought that  
the mere occurrence of acrglutination ,produced  by an. a d d it io n  o f  serum 
to a v igo ro u s  c u ltu r e  o f  typhoid  b a c i l l i ,w a s  sufficisi*7to  prove th a t  
the person from whom the serum was d er ived  w as ,or  had b e e n ,s u f fe r in g  
from, typhoid f e v e r . I t  was, however, soon d isco v ered  th at the Serum, o f  
normal persons may produce t h i s  e f f e c t , i f  i t  be added in  s u f f i c i e n t  
s tren g th .A  d i l u t i o n  o f  the serum to  one part in  ten was next  
adopted as the standard ,but t h i s  again  was found u n s a t i s f a c t o r y .Then 
a  ^ : 20 standard was su b s t i tu te d .F o r  p r a c t i c a l  purposes t h i s  d i l u t ­
ion  i s  o f  con sid erab le  v a lu e ;b u t  i t  i s  now recog n ised  th a t  no 
a b so lu te  d ia g n o s is  can be unde as to the e x i s t e n c e  o f  typhoid  fe v e r  
on a p o s i t i v e  r e a c t io n  occurring w ith  a l e s s  d i l u t i o n  than 1 : 30, 
or even 1 : 5 0 .With the s tro n g er  m ixtures a t im e - l im it  o f  h a l f  an 
hour i s  n e c essa ry jw ith  the w eaker,the  time o f  ob serva tio n  may be 
prolonged to two hours. Libman (M ed.hews,Jan.3 0 ,1 9 0 4 ,p . 204) has 
succeeded in  o b ta in in g  a p o s i t i v e  r e a c t io n  in  as h igh  a d i l u t i o n  as 
1 : 5 0 ,when i t  i s  not p resen t  in  more concen trated  m ixtures than  
1 : 2 0 . In t e s t i n g  he th e re fo re  always u se s  two d i lu t io n s  each t im e .
For the performance o f  the t e s t , e i t h e r  dried  b lood  or serum 
obtained from a b l i s t e r  may be used.The serum can be more a c cu ra te ly  
d i lu te d  than the b lood ,and i s  th ere fo re  p re ferred  fo r  exam ination;  
but in  p r a c t ic e  the d r ied  blood has been found to answer a l l  the  
purposes o f  the t e s t .  The b lood may be taken from the lo b u le  o f  the  
ear or th e  t ip  o f  the f in g e r  -  the usual a n t i s e p t i c  p recau tion s be in g  
observed.The blood i s  c o l l e c t e d  in  c a p i l la r y  tu b e s ,o r  in  a g la s s  
bulb drawn out a t  e i t h e r  end in to  a f in e  p o in t  -  the ends being  
se a le d  m  a fj.ame atTitr‘<s<ru.s.Coagulation takes p la ce  in  tne tube, 
and th e  serum which exudes from the c l o t  i s  used fo r  the t e s t .
There are sev era l 7^ays of secu rin g  the n ecessary  d i lu t io n  o f  the  
- ’ serum.For the  g r ea ter  d i l u t i o n s ,a t  l e a s t  i t  i s  b e t t e r  to use  a 
graduated p i p e t t e . S t e r i l e  broth  i s  used fo r  t h i s  purpose ,but some 
p refer  normal s a l t  so lu tio n .T h e  c u ltu r e  must be a r ec en t  and 
vigorous o n e , in  which the b a c i l l i  are in  a c t iv e  movement,In o ld er  
cu ltu r es  an a g g lu t in a t io n  substance i s  formed by the b a c i l l i , a n d  j
th i s  d i f f u s e s  out in to  the l iq u id :  in  such specimens the b a c i l l i  ame i
sound to have become clumped without the a d d it io n  of any extraneous |
m a te r ia l , and are consequently  u n f i t  fo r  use .When the d i lu t io n  has
made,a drop o f  the mixed f l u i d  i s  p laced  on a c o v e r - g la s s , and j
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a' hanging-drop p rep ara tion  i s  made and observed under the m icrosc ­
ope. The c o v e r - g la s s  s h o u ld  be r in g e d  round w i th  v a s e l in e  to prevent  
evaporation  .& low newer o f  the microscot)© w i l l  be s u f f i c i e n t  to  
s h o w ,i f  true a g g lu t in a t io n  o f  the b a c i l l i  takes p l a c e , t h a t  alm ost  
a l l  of them have run t im eth er  in to  m a sse s ;w h ile  any th a t  remain firee 
have l o s t  t h e i r  m o t i l i t y  and remain a t  r e s t . I t  i s  even p o s s ib le  to  
do*the t e s t  m a c r o sc o p ic a l ly , by mixing the serum' and c u ltu r e  in  a 
t e s t - t u b e  or watch g l a s s . I f  the r e a c t io n  o c c u r s ,th e r e  w i l l  be a p re ­
c i p i t a t e  , and ,accord ing  to  B e r l in e r  and Cohn (Mftnch.med.Woch.,Sept.
1 1 ,1 9 0 0 ) ,an a s t e r o id  arrangement i n  h a l f  an hour.
According to  McWheeney (B u b l.Jo u r .M ed .S c i. , S e p t . , 1 8 9 8 ) , t h e •■ 
t e s t  can be performed by growing the b a c i l l i  in  hanging-drops -  
one w ith  the serum to be t e s t e d , t h e  o th er  with the normal serum.
(The serum i s  added in  the prop ortion  of 1 per c e n t . ,a n d  the s l i d e s  
are kept a t  a temperature o f  37-* C.) I f  the r e a c t io n  i s  p o s i t i v e ,  the  
b a c i l l i  i n  t h i s  drop w i l l  be seen  to  form ch a in s ,an d  to be non-motile*  
whereas in  the n eg a tiv e  experim ent they are f r e e ly "  m o ti le  and 
sep a ra ted .
A very ted q u a n t i ta t iv e  t e s t  has been d ev ised
by H ewlett and Rowland (B r it  .Ifed. J o u r . ,  A p ril  2 8 ,1 9 0 0 ) .who recommend 
th at the serum be r e c e iv e d  in to  capillary?- t u b e s ,o f  which the  th ic k ­
ness  o f  the  w a l ls  and the diam eter o f  th e  lumen may be measured 
m ic r o s c o p ic a l ly , and the l e n g t h  o f  the column o f  serum a s c e r ta in e d .
In t h i s  way the e x a c t  volume o f  serum i s  c a lcu la ted .S u b seq u en t  
d i lu t io n  i s  e f f e c t e d  by measured p rop ortion a l amounts o f b ro th .
Meyer (Berl .k lin .W och . ,1 9 0 4 ,p .166) and Ehrsarr. (Mftnch.med.Woch., 
1 9 0 4 ,p . 662) speak very h ig h ly  o f  the method o f  E icker ( B e r l .k l i n .
Woch.,1 9 0 3 ,p . 1 , 0 2 1 ) , which aims a t  the performance o f  the t e s t  w ith  
dead b a c i l l i , s p e c i a l l y  prepared and suspended in  an in d i f f e r e n t  f lu id .  
The serum to be examined i s  d i l u t e d ,1 : 1 0 , w ith  s a l in e  s o lu t io n  and 
mixed w ith  the s l i g h t l y  turb id  t e s t - f l u i d . I f  the r e a c t io n  i s  p o s i t ­
iv e ,  the m ix tu r e . becomes c le a r  -  a s l i g h t  p r e c ip i t a t e  f a l l i n g  to  
the b o ttom ;ten  to f i f t e e n  hours are required  fo r  the r e a c t io n  to  
take p la c e .
There can be no q u est io n  as to  the va lue  o f  the serum t e s t  in  
the d ia g n o s is  o f  typhoid  f e v e r , I t s  securement i s  n o t , however, an 
i n f a l l i b l e  s ig n  o f  the d is e a s e ,n o r  y e t  an e a r ly  one.Reviewing the  
pu b lish ed  r ep o r ts  o f  a la r^ e  number of o b s e r v e r s , i t  appears th a t  the 
r e s u l t s  o f  the t e s t  are in  accord with, the c l i n i c a l  d ia g n o s is  in  
about 95 per c e n t .o f  the c a s e s . I n  the o ther  5 per c e n t . , t h e  r e a c t io n  
has not appeared.The absence o f  the r e a c t i o n , t h e r e f o r e , in  any in d iv -  • 
idua l case  does not exclude the d ia g n o s is  o f  typhoid  fe v e r .O fte n  
i t  i s  not p resen t  u n t i l  the d ia g n o s is  has a lready been made from the  
c l i n i c a l  m a n ife s ta t io n s  under o b ser v a t io n .
DETECTION OF 'TYPHOID BAOII.XI IF THE STOOLS AITP URIBE.
Mention has a lread y  been” of H is 's  d e tec1 1 on o f  the typhoid
b a c i l l i , i n  the s t o o l s  o f  90 per c e n t .o f  h is  c a se s ,d u r in g  the  
f e b r i l e  s tag e  o f  the d isea se ;a n d  t h a t , t o o ,o f t e n  when the Widal 
r e a c t io n  wave n eg a t iv e  r e s u l t s .T h e  s p e c i f i c  b a c i l l i  are l e s s  
freq u en tly  found i n  the u r in e ,b u t  they are sometimes seen  there as 
e a r ly  as the fo u r th  day o f  th e  i l l n e s s .
*
The fo l lo w in g  are the d is e a se s  which are Most l i k e l y  to be 
m istaken fo r  typhoid  fe v e r :
. n m s  m m  has a course which i s  so e s s e n t i a l l y  d i f f e r e n t  
from th a t  o f  typhoid f e v e r  that in  well-marked in s ta n c e s  i t  would 
sc a r c e ly  be p o s s ib le  to confuse the one w ith  the o th er .C ases  do 
occu r , how ever,w hich ,in  consequence o f  a very profuse and dark- 
coloured eru p tion  in  the l a t t e r , o r  o f  the e x is t e n c e  o f  abdominal 
symptoms i n  the form er,p resent a t  f i r s t  a good deal o f  d i f f i c u l t y  
in  d iagn o sis .T h e  in v a s io n  o f  th e  former i s  more abrupt,and i t s  
duration sh o r te r ,th a n  in  typhoid fever .T he  eruption  i s  u s u a l ly  
a lso  more copious;and i t  appears in  the former as e a r ly  as the fourth^ 
f i f t h , o t  s i x t h  d a y ,-  w h ile  that o f  the l a t t e r  i s  r a r e ly  observed  
before  the sev en th  day.The fe v e r  o f  the former i s  much more n ea r ly  
continued in  type than that o f  the la t t e r .D e fe r v e s c e n c e  occurs in  
the former by c r i s i s :  in  the l a t t e r  by ly s i s .T h e  e x p r e ss io n  o f  the  
face  i s  d i f f e r e n t  in  the two d i s e a s e s . I n  typhus there i s  a uniform  
dusky hue o f  the fa c e ,w ith  in j e c t i o n  o f  the conjun ctivae  and 
c o n tra c t io n  of the p u p i l s . I n  typhoid  fe v e r  the p u p ils  are o ften
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w idely  d i l a t e d ,  the con.ju.nctivae c le a r ,a n d  the face  p a le  w ith the  
ex cep t io n  o f  a c ircu m scribed  f l u s h  on each  cheek .D iarrhoea i s  
much l e s s  freq u en t in  the former than in  the la t t e r ; a n d  when i t  
does occur, i t  i s  not accompanied by "pea-soup stools*.1 B p is t a x i s ,  
ty m p a n it is , pa in  and g u r g lin g  i n  the r ig h t  i l i a c  fo s s a ,a n d  -• 
i n t e s t i n a l  haemorrhage -  common symptoms in  the l a t t e r  -  are Very 
in fr e q u e n t ly  met with in  the former.(Dn the o ther  h a n d ,p e te ch ia l  
sp o ts  and v i b i c e s  -  which are o f  a lm ost co n sta n t  occurrence in  the  
former -  are rare in  th e  la t t e r .T h e  c ird u m sta n c es ,a lso ,u n d e r  which  
the two d is e a s e s  are con tra c ted  are d i f f e r e n t ;a n d  the ch aracter  o f  
the p r e v a i l in g  epidem ic i s  h e lp fu l  in  t h e ir  d i f f e r e n t i a t i o n .
S1MELB fiombaagp fHWTVfc may r e a d i ly  be m istaken in  the beg inn in g  
fo r  typ h o id  fe v e r  -  e s p e c i a l l y  in  th o se  ca ses  a tten d ed  by d iarrhoea;  
b u t ,a s  a general, r a l e , t h e  d i f f e r e n t  ch aracter  o f  the f e b r i l e  
m ovem ent,its more abrupt commencement, and i t s  sh o r te r  duration ,  
togehfe&r w ith  the absence o f  the  r o s e - s p o t s , w i l l  u s u a l ly  serve  to  
. d i s t in g u i s h  i t .
IITELUE1TZA o c c a s io n a l ly  resem bles typhoid fever .T h e  fo l lo w in g  
symptoms are common to b o th  a f f e c t io n s :  f e v e r , attended  by weakness, 
s l e e p l e s s n e s s , delir ium ,sw eating-,and  sometimes diarrhoea;pulmonary  
c a t a r r h ,d e a f n e s s , e p i s t a x i s , and a dry and red tongue are l ik e w is e  
seen i n  both.The d i f f e r e n t i a l  d ia g n o s is  r e s t s  c h i e f l y  upon the  
occurrence o f  in f lu e n z a  in  widespread e p id e m ic s , the sh ort duration  
of the a t t a c k , t h e  a t y p ic a l  tem perature-curve,and th e  absence o f  
the eru p tion  and o f  th e  abdominal symptoms th a t  are u s u a l ly  a s s o c ia ­
ted  w ith  the d iarrhoea  o f  typhoid  f e v e r .
J&CCTEL.GBEERAL ,8 W  r e a d i ly  be m istaken fo r
typhoid fev e r ,o w in g  to the s i m i la r i t y  o f  the symptoms.The c h ie f  
p o in ts  o f  d i f f e r e n c e  are th e se :  In typhoid  f e v e r , t h e  tem perature-  
range i s  t y p i c a l , o r  more or l e s s  co n fih ed  to a d e f i n i t e  t y p e , -  
whereas th a t  o f  acute  m il ia r y  tu b e r c u lo s is  i s  extrem ely  i r r e g u la r .
In typhoid  f e v e r ,d ia r r h o e a  and some degree o f  tympany are common; 
in  acute m i l ia r y  tu b e r c u lo s is  d iarrhoea i s  rare ,an d  the  abdomen i s  
apt to  be f l a t  and o f te n  sca p h o id .In  typhoid  f e v e r , e p i s t a x i s  and 
enlargement o f  the sp le e n  o c c u r ; in  tu b ercu lo u ^ m en in g it is , th ese  
symptoms are rare or absen t a lto g e th er .T h e  headache o f  typhoid  
feVer i s  d u l l ,w h i le  that o f  tuberculoHfljaeningitis i s  acute  and u s u a l!  
-y  a s s o c ia t e d  w ith  in to le r a n c e  o f  l i g h t  and sound.In  typhoid  f e v e r ,  
vom iting i s  much l e s s  common than in  tubercu lous m e n in g i t is .  
Convulsions -  e s p e c i a l ly  in  the e a r ly  part o f  the d is e a se  -  are  
l ik e w is e  rare;and the headache o f  typhoid f e v e r  d isappears upon 
the occurrence o f  d e lir iu m  ( J e n n e r ) , -  whereas in  tubercu lous  
m en in g it is  headache an’d d e lir iu m  may a l t e r n a te  from the b eg in n in g .
In tubercu lous m e n in g i t i s , moreover, tu b e r c le s  w i l l  be seen  in  the  
choroid by the a id  of the ophthalmoscope.
TUBERCULOUS PERITONITIS may be mistaken f o r  typhoid f e v e r  when 
i t  i s  o f  gradual o n se t ;b u t  l e u c o c y t o s i s  i s  p r e sen t  in  t h i s  as in  the 
other forms o f  tu b e r c u lo s is ,a n d  th e  temperature \is ir r e g u la r  and 
may be subnormal.
MALARIAL FBVER and typhoid fe v e r  are not in fr e q u e n t ly  m istaken  
for  each other.The d ia g n o s is  o f  m a la r ia l  fev e r  i s  e s p e c i a l ly  
founded on'the proof o f  s p le n ic  tumours,parasites in  the blood,and  
m elan aem ia .P arasites  and pigm ent, however,are not always to be found 
in  the p er ip h era l  b lo o d .In  such cases  the blood fo r  exam ination  
must be e x tr a c te d  from the sp leen  by means o f  a Pravaz syr in ge ,an d  
w ith  due observance o f  th e  usual a n t i s e p t i c  precau tion s.T h e  p re se n c e  
of a s in g le  p a r a s i t e  i n  the blood confirms the d ia g n o s is  o f  m alaria;  
and the presence o f  th e  V id a l r e a c t io n  and the absence o f  the  
p a r a s i t e s  i n  q u es t io n  does the same fo r  typhoid f e v e r .
flKKBBBO-SPTHAT, MFSHItTGITIS may be s im ulated  by the c ereb ra l  
fo r  o f  typhoid fever .T he r a r i t y  of th e  former d isea se  s h o u ld ,how ever, 
be borne in  m ind,as w e ll  a3 the f a c t  th a t  in  i t  there i s  u s u a l ly  
l e u c o c y t o s i s , -  w h erea s ,in  typhoid  fe v e r  the b lood  g iv e s  the V idal  
r e a c t io n .
APPBirniniTIS can be d is t in g u is h e d  by the l o c a l  symptoms as 
c o n trasted  w ith  the c o n s t i t u t io n a l  ones o f  tjqphoid f e v e r .F u rth e rm o re , 
the onset  in  the former d is e a se  i s  more abrup t,the  pain and te n d e rn e ­
s s  in  the r ig h t  i l i a c  reg io n  are more acute  th an  i n  the la t t e r ; a n d ,
^ in  p la ce  o f  gu rg lin g  in  t h i s  r e g io n ,th e r e  i s  a sense  o f  r e s i s ta n c e  
- Of a  sw e l l in g  d>n p r e s su r e ,a s  w e l l  as du iness  on p e r cu ss io n .
£  2 Q CL I  Q S _ J L _ S .
PROGNOSIS ACCOEDIUG- TO SYMPTOMS.
In typhoid  fe v e r  the p rog n os is  should  always be guarded,as  
a c c id e n ts  o f a f a t a l  ch a ra cter  fr e q u e n t ly  occur in  ca ses  which are  
apparently  p r o g r ess in g  s a t i s f a c t o r i l y ; a n d ,o n  the o th er  hand,recovery  
has o f te n  taken p lace  a f t e r  a l l  hope o f  i t  has been abandoned.
B u t,a lth o u g h  i t  i s  im p o ss ib le  to  p r e d ic t  w ith  a b so lu te  c e r ta in ty  
the r e s u l t  in  any p a r t i c u la r  c a s e s , t h e r e  are c e r ta in  symptoms which  
fu r n ish  im portant in d ic a t io n s  fo r  p ro gn os is  -  the proper a p p r e c ia t io n  
o f  which w i l l  g e n e r a l ly  enable  us to  a r r iv e  a t  a c o r r e c t  c o n c lu s io n  
as regards the g r a v ity  o f  the d isease .P rom in en t amongst th ese  i s  the  
fchafc&cter o f  the  pyrexia .A n a t ta c k  o f  the d is e a s e  c h a r a c te r ise d  
by h igh  temperature should  always g iv e  o ccas ion  fo r  grea t a n x ie t y .
This i s  very f u l l y  shown by the s t a t i s t i c s  o f the  h o s p i ta l  a t  
B a s le .T h u s , o f  those  p a t i e n t s  in  whom the temperature did not reach  
104* , only 9 ,6  per c e n t .d i e d ; in  th o se  who a t ta in e d  or exceeded 104V
29.1  per c e n t . d i e d ; a n d , f i n a l l y , o f  those  in whose a x i l l a  the temper­
ature rose  to or above 1 0 5 .8 ' F . ,more than h a l f  d ie d .F ie ld e r  (Deut. 
A rch .f  .k lin .M ed . ,B d . l ,p .5 3 4 )  a l s o  fo u n d ,in  thdieases observed by him, 
that in  those  p a t ie n t s  whose tem peratures had r is e n  to or exceeded  
106’ E.,more than h a l f  succUmbed .According to W underlich (Eigenwdrme, 
p . 3 0 0 ) ,a t  1 0 6 .16T the danger i s  c o n s id e r a b le ;a t  107 .06  the deaths  
are alm ost tw ice  as numerous as the r e c o v e r ie s ;a n d  a t  1 0 7 .2 4  and 
over , recovery  i s  rare.M urchison h a s , however, known recovery  to 
fo l lo w  a temperature o f  1 0 8 'E.
The p ro gn os is  i s  more unfavourable in  typhoid fe v e r  when the  
temperature i s  con tin u o u sly  h igh ,and when the morning rem iss ion s  
are s l i g h t  or w an tin g ,than  when the d a i ly  f lu c t u a t io n s  are g r ea ter  -  
even though the temperature may reach  a h igher  p o in t  during the even­
ing ex a cerb a tio n s  in  the l a t t e r  v a r ie ty  than i s  a t ta in e d  in  the  
form er.O ccasional rem iss io n s  -  even i f  produced by drugs or o ther  ' 
remedial measures -  are to  be regarded fa v ou rab ly , as they in d ic a te  
th at the f e v e r  tends to su b s id e .A  h igh  morning temperature ought, 
t h e r e f o r e , t o  g iv e  r i s e  to more alarm than a h igh  evening one.The 
prognosis  i s  grave when the morning temperature r i s e s  to 1 0 4 " ,or i s  
p e r s i s t e n t l y  above 103,*E.Murchison says th a t recovery i s  r a r e  
a f t e r  a morning temperature of 105*E .F ie ld e r  saw ,w ith  one s in g le  
e x e c u t io n ,a l l  p a t i e n t s  d ie  whose temperature in  the morning rose  to  
or exceeded 1 0 6 .2 5 * ;w hile  o f  those  whose temperature in  the  morning 
rese  to  1 0 5 .4 4 ’ , -  even i f  only on one d a y ,-  more than h a l f  d ied .
Any marked d e v ia t io n  from the usual tem perature-range in  the course  
o f  the d i s e a s e  i s  unfavourable .A  rapid r i s e  o f  temperature in d ic a t e s  
in crea sed  d a n g e r : i t  may be due to the occurrence o f  a c o m p lica t io n ,  
or o f  some o th er  cause a c t in g  unfavourably upon the p a t ie n t .A  sudden 
and decided  f a l l  should  e x c i t e  even more a larm ,as i t  i s  g e n e r a l ly  
the consequence of a f r e e  i n t e s t i n a l  haemorrhage.A temporary 
abatement o f  the  f e v e r ,w i t h  a m e lio ra t io n  o f  th e  other symptoms, 
occurring between the te n th  and tw e n t ie th  days,and g iv in g  r i s e  to  
the hope th a t  conva lescence  i s  about to commence,but fo llow ed  by 
a retu rn  o f  the symptoms in  an aggravated fo r m ,is  a l s o  u n favourab le , u 
Murchison,Chomel,L o u is , and B a r t l e t t  regard such c a ses  as alm ost  
h o p e le s s .
The outlook  i s  very unfavourable in  cases  in  which coma or w ild  
or v i o le n t  de lir ium  comes on e a r ly .A  moderate amount o f  d e l ir iu m ,-  
e s p e c i a l l y  when i t  occurs a t  n ig h t ,o r  in  the morning upon awakening,and 
i s  r e a d i ly  d i s s ip a te d  by a t t r a c t in g  the p a t i e n t ’s attentionj*or stupor  
which d isappears when he i s  thoroughly r o u s e d , i s  not un favourab le . y  d 
Insom n ia ,sub su ltu s tendim um ,carphology ,slipp ing  down in  thejbed, 
in con tin en ce  o f  u r in e  or fa e c e s ,a n d  r e te n t io n  o f  u r in e ,a r e  a l l  
symptoms o f  bad omen,as i s  a l s o  r i g i d i t y  o f  th e  l im b s .E x c e s s iv e  
su b su ltu s  i s  e s p e c i a l ly  u n fav ou rab le , as i t  i s  g e n e r a l ly  most marked 
in  ca ses  in  which i n t e s t i n a l  u lc e r a t io n  i s  e x ten s iv e .T h e  same may 
be sa id  fo r  m e n in g it is  sym ptom s,apoplectic  a c c id e n t s , e p i le p t i fo r m  
or genera l c o n v u ls io n s .L e ss  dangerous, a g a in ,a r e  m elan ch olic  
c o n d it io n s , or other  marked forms o f  mental d i s e a s e , which appear in  
the course o f  th e  d isea se  or during convalescence.Extrem e deafness  
i s  w ithout s ig n i f i c a n c e  in  p r o g n o s is ,a s  i t  appears in  m ild as w e l l  
A8 in  severe  c a s e s .
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The frequency o f  the p u lse  p lay s  a prominent part in  the  
p r o g n o s is ,a s  a change in  i t s  c h a r a c te r , and a l s o  in  that o f  the h e a r t ­
beats,m ay be o f te n  the e a r l i e s t  in d ic a t io n  o f  the approach o f  danger 
in  typh oid  fever .T h e  f i r s t  change i s  u s u a l ly  a d im inution  o f  the  
i n t e n s i t y  o f  the  f i r s t  sound o f  the h e a r t .T h is  i s  s i g n i f i c a n t , a s  
i t  i s  fr e q u e n t ly  the e a r l i e s t  prem onition  o f  card iac  f a i l u r e , t o  
which a larcre proportion  o f  th e  deaths in  t h i s  d is e a se  are due • A 
r)ulse o f 120 and over -  e s p e c i a l l y  i f  i t  i s  a t  the same time 
f e e b le  -  i s  a l s o  u n fa v o u r a b le .In te rm itten ce  o f  th e  p u lse  i s  another  
bad s ig n  -  e s p e c i a l l y  i f ,a c c o r d in g  to  Hayem,it occurs during the  
f i r s t  week o f  th e  d i s e a s e . I n  con va lescen ce  in te r m it te n c e  id  not an 
unfavourable  symptom.The p ro g n o s is  i s  bad a ls o  in  those c a se s  in  
w hich ,w ith  e x c e s s iv e  weakness o f  the p u ls e , th e r e  are other  ev id en ces  
of  card iac  f a i l u r e  -  a sq fo r  in s ta n c e ,c o n g e s t io n  o f  th e  lu n g s ,  
cyan o sis  o f  the su rfa ce ,a n d  co ld n ess  o f  the l im b s.A  very freq u en t  
p u lse  i s  not®i2nfavourable in  a c h i ld  as in  an a d u l t ,  or in  a person  
of nervous temperament .Other unfavourable symptoms are a dry and . 
brown ton g u e , e x c e s s iv e  tym p an itis  w ith  abdominal t e n d e r a e s s ,s e v e r e  
d iarrh oea ,vom itin g  when i t  occurs l a t e  in  the d i s e a s e , i n t e s t i n a l  
haemorrhage, and c o l l i q u a t i v e  sw eats.The d e lu s io n  sometimes observed  
in  very sev ere  c a s e s , i n  which th e  p a t i e n t  d e c la r es  th a t  he i s  not  
i l l , i s  a very bad s ig n ;a n d  among sudh ca ses  LOuis a s s e r te d  th a t  he 
had never known recovery to  take  p la c e  a f t e r  having been once 
m a n i f e s t e d .P e r i t o n i t i s  i s  a very se r io u s  com p lica tio n  -  whether due 
tcP p e r fo r a t io n  or some o th er  c a u s e . S t i l l , i t  has sometimes been 
recovered  fr o m :th e r e fo r e , i t  i s  not in v a r ia b ly  f a t a l .
On the o th er  hand ,favourab le  symptoms are a gradual decrease  of  
the temperature w ith  in c re a se d  morning r e m is s io n s ,m oisten ing  and d 
c le a n s in g  o f  the  ton gu e ,a  l e s s e n in g  of the d e lir iu m ,an d  other  
nervous symptoms, reappearance o f  an i n t e l l i g e n t  e x p r e s s io n ,r e c o g n i t ­
ion  by the p a t i e n t  of h is  f r ie n d s  and a t t e n d a n t s , and a d im inution  
of  the d iarrh oea .C ases  in  which c o n s t ip a t io n  e x i s t s  g e n e r a l ly  do 
w e ll .A  copious eru p tion  i s  a l s o  regarded by many as a favourable  
symptom.
I t  i s  beyond q u es t io n  th a t  the in d iv id u a l  p e c u l i a r i t i e s  o f  a  
p a t ie n t  e x e r c i s e  an extraord in ary  in f lu e n c e  upon the course and 
character  o f  the d is e a se ,a n d  th a t  to  a ^reat e x te n t  upon these  
p e c u l i a r i t i e s  the prognosis  in  p a r t ic u la r  denends.
MORTALITY.
Tin d ea lin g  w ith  the q u est io n  o f  the m o r ta l i ty  o f  typhoid  f e v e r ,  
i t  i s  ta c e s s a r y  to  note th a t  the in f lu e n c e  o f  AGE i s  im portant.  
Murchison found th a t  in  a la r g e  number o f  c a se s  the d ea th -ra te  a t  
va r iou s ages was as f o l lo w s :  Under 10 y ea rs  of age the d ea th -ra te  
was 1 1 .3 6  p er  c e n t . ;  from 10 to Id  y e a r s ,1 2 .86  per c e n t .j fr o m  15 
to 1 9 ,1 5 .4 8  per c e n t .; fr o m  20 to 2 9 ,2 0 .4 6  per c e n t .j fr o m  30 to 39, 
25 .90  per c en t .j fr o m  40 to 4 9 ,2 5  per c e n t .ja n d  above the age o f  50 
years  the d ea th -ra te  was 34 .94  per c e n t .  I l n  the case of ch ild ren ,  
le a v in g  out the f i r s t  yea r  o f  l i f e , t h e  p rognosis  i s  d ec id ed ly  more 
favourable  than i n  a d u lts .T h e  d eatherate  among c h i ld r e n  in  the  
f i r s t  year  i s  h igh  -  e s p e c i a l ly  among the new-born,Taking a l l  the  
cases  t o g e t h e r , the m o r ta l i ty  in  childhood i s  d ec id ed ly  lower than in  
a d u lts  -  probably not exceed in g  1 per cent.T he p u b lish ed  s t a t i s t i c s  
r e la t in g  to i n f a n t i l e  m o r ta l i ty  are w ithout v a lu e ,e x c e p t  as showing - 
these  genera l fa c ts .T y p h o id  f e v e r , l i k e  a l l  the acute  in f e c t io u s  
d i s e a s e s , shows an extrem ely  v a r ia b le  i n t e n s i t y  in  c h i ld r e n  -  the 1
severe  c a s e s , how ever,being the e x ce p t io n  than the rule.Among the  
cases o f typhoid  among in d iv id u a ls  over fo r ty  years  o f  age c o l l e c t e d  
by Uhle,more than h a l f  proved f a t a l . A g e , th e r e fo r e , e x e r c i s e s  a p o s i t ­
iv e  in f lu e n c e  upon the  outcome afid m o r ta l i ty  o f  th e  d i s e a s e . I t s  
in f lu e n c e  i s  l e s s  d ec id ed  in  typhoid than in  typhus f e v e r , i n  which 
the d e a th -r a te  does not reach  4 per c e n t .u n t i l  a f t e r  the age o f  20 ,  
/&hen i t  ra p id ly  r i s e s  from 12 .3 4  per c e n t .u n t i l  i t  reaches 57.03  
per c e n t . i n  p a t ie n t s  above f i f t y  years  o f  age.The com paratively  
s l i g h t  m o r ta l i ty  o f  typhoid f e v e r  among ch ild ren  i s  probably due to  
the f a c t  that the temperature i s  l e s s  o f te n  con tin u ou sly  h igh  in  them 
than i n  a d u lts ,a n d  th a t  w h ile  hypyraM ia i s  fre q u en t ly  p r e s e n t , i t  
i s  g e n e r a l ly  b e t t e r  borne,and l e s s  l i k e l y  to produce p a r a ly s i s  o f  
the h e a r t . I t  i s  a l s o  s a id  th a t  the i n t e s t i n a l  l e s io n s  are not so  
severe ,an d  the l i a b i l i t y  to  com p lica tion s and dequelae l e s s  marked, 
in  childhhod.
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In the fem ale HFpC the m o r ta l i ty  from typhoid  f e v e r  appears to  
he somewhat g r e a te r  than in  the male ..Thus , the m o r t a l i t y , accord in g  
to  Murchison^at the London Fever H o sp ita l  was about 1 per c e n t ,  
higher among the £eibale  than among the male p a t i e n t s  .Murchison  
reaerds the e x c e ss  o f  m o r ta l i ty  among the former as not a r i s in g  
from the in f lu e n c e  o f  c h i ld -b e a r in g  upon the course o f  the f e v e r ,  
s in c e  i t  i s  l e s s  d ec id ed  a t  th a t  epoch o f  fem ale l i f e  than between  
the ages o f  f i v e  and f i f t e e n .
SOCIAL OOHDITTOH o f  th e  p a t ie n t  i s  w ith o u t in f lu e n c e  ; f  or 
not only are the r i c h  as l i a b l e  to  c o n tra c t  typh oid  f e v e r  as the  
p oor ,b u t the d is e a s e  i s  q u ite  as f a t a l  among them.Murchison found, 
from the s t a t i s t i c s  o f  th e  London Fever H o s p i t a l , th a t  the m o r ta l i ty  
i s  not g r e a te r  among the d e s t i t u t e  than among the b e t t e r  c la s s  o f  
p a t ie n ts ;a n d  he e x p r esses  the op in ion  th a t  in  p r iv a te  p r # a c t ic e  
typhoid  f e v e r  i s  probably more f a t a l  among the upper c la s s e s  than  
among the very poor .Many other ob servers are o f  the same o p in io n .
A l l  observers agree th a t  the PHYSICAL COITDITIOH o f  the p a t ie n t  -  
i . e . , t h e  circum stance whether the s u f f e r e r  from the d is e a s e  b.e le a n  
or f a t  -  i s  o f  grea t in f lu e n c e  upon the course of typh oid  f e v e r .
I t  i s  a w e l l - e s t a b l i s h e d  f a c t  th a t  when very co rp u len t  in d iv id u a ls  
are a t ta ck ed  w ith  ty p h o id ,th e  p rognosis  i s  very  u n fa v o u r a b le ;and 
the popular b e l i e f  th a t  s to u t  persons are more endangered by the  
d is e a se  than weakly o n e s , i s  based upon t r u t h . I f  we enquire concerning  
the causes, which e x p la in  the unfavourable  course o f  the d is e a se  in  
corp u len t in d iv id u a ls ,w e  f in d  t h a t  a v a r ie t y  o f  c ircu m stances  m ust 
be taken in to  c o n s id e r a t io n .I n  the f i r s t  p la c e ,e x p e r ie n c e  shows th a t  
in  th ese  ca ses  the temperature g e n e r a l ly  reaches a h ig h er  d egree .  
M oreover ,fat persons p o s s e s s  a s l i g h t e r  r e s i s t a n c e  to  e l e v a t io n  o f 
tem perature; the parenchymatous d egen era tio n s  of organs appear e a r l i e r  
and are more lev e lo p ed ,a n d  the h eart e s p e c i a l l y  i s  l i a b l e  to ho ld  
out l e s s  r e a d i ly  fo r  any l e n g t h  o f  tim e . F i n a l l y , we must a lso  bear  i n  
.mind th a t  treatm ent i s  much l e s s  e f f e c t i v e  in  corp u len t  p e r so n s , owing 
to the f a c t  o f  t h e i r  m eta b o lic  powers being  l e s s  a c t i v e  than in  
the lean .M urchison says th a t  a la r g e  muscular development i s  l ik e w is e  
an unfavourable elem ent in  the p r o g n o s i s , and th a t  he has seen  the  
strong and robust succumb to  the d i s e a s e  o f te n e r  than the f e e b l e .
The m o r ta l i ty  from typhoid  fe v e r  appears to be g r e a te r  in  
PERTAIN. FAMILIES than in  o th e r s .T h is  has been a sc r ib ed  by some . 
w r ite r s  to  p e c u l i a r i t i e s  o f  c o n s t i t u t io n j b u t  i t  may be due to o th er  
causes -  a s , f o r  in s t a n c e , d i f f e r e n c e s  in  the i n t e n s i t y  o f  the p o is o n .
Typhoid fe v e r  i s  a l s o  o f te n  very f a t a l  among th ose  a d d ic ted  
to  the v ic e  o f  ttttfmpeRAITCE♦ Such persons u s u a l ly  bear the d is e a s e  
very b a d ly , in  consequence o f  th e  presence o f  v a r io u s  d eg en era tio n s  
o f  one or more o f  the im portant organs o f  the body caused by the  
e x c e s s iv e  indulgence  in  a lc o h o l i c  s t im u la n ts .D e a th , in  the case of  
drunkards, occurs very o f te n  from p a r a ly s i s  o f  the h e a r t .
RHCEITT pESIDETTrtE in  an in f e c t e d  l o c a l i t y  has been shown by 
Murchison and o thers to  have a decided in f lu e n c e  in  in c r e a s in g  the  
f a t a l i t y  o f  the d i s e a s e .
Persons a tta ck ed  by typhoid  f e v e r  fo r  the SEfio?rn Trim  g e n e r a l ly  
s u f f e r  from i t  to a much m ild er  degree than in  the f i r s t  in s ta n c e .
The in f lu e n c e  o f  PKHGITAITCY i s  v a r io u s ly  e st im a ted  by a u th o rs .  
Murchison says th a t  i t  i s  a fa r  l e s s  form idable corneliibatiion than 
i s  u s u a l ly  thought j whereas o th e r s ,  o f  no l e s s  r ep u te ,  hold  a d i r e c t l y  
opp osite  op in ion .
Persons who s u f f e r  from flHROTTTfl t itsh asb s . i f  a t ta c k e d ,a s  i s  r a r e -  j 
l y  the c a se ,b y  typhoid fe v e r  are in  g r e a te r  danger than h e a lth y  
in d iv id u a l s .P a t ie n t s  w ith  h eart a ffec t ion s ,em p h y sem a ,or  b ro n ch ia l  
catarrh  are s a id  to  be mofe l i a b l e  than o th ers  to card iac  p a r a l y s i s .  
D ia b e t ic s  are l ik e w is e  in  g r ea t  danger, 
v The GENERAL MORTALITY of typh o id  fe v e r  i s  very v a r ia b le ,a n d  
e x h ib i t s  t h i s  character  in  d i f f e r e n t  y e a r s ,a s  w e l l  as in  d i f f e r e n t  
seasons o f  th e  y e a r .C e r ta in  epidem ics have been e x c e e d in g ly  f a t a l ,  
whlfce in  others the percentage ot  deaths has been sm all.T here  can. 
be no doubt th a t  in  most o f  th e se  c a se s  there  has been a d i f f e r e n c e  
in  the v ir u le n c e  o f  th e  p o i s o n . S t a t i s t i c s  as to  the m o r ta l i ty  o f  
the d is e a se  to be r e l i a b l e  m ust, th e r e f o r e ,be based upon a la r g e  
f number o f  ca ses  extended over s e v e r a l  y e a r s .
q _ Murchison p laced  the m o r t a l i t y - r a te  o f  typhoid f e v e r  a t  about 
-1 5  per  cent .Other observers have obta ined  s l i g h j y  d i f f e r e n t  r e s u l t s .  
Thus, the m o r ta l i ty  was 11*16 per cen t . i n  the 197 ca ses  a n a lysed  by 
Hale, and 1 3 .5  j>er c e n t . i n  the 303 c a se s  c o l l e c t e d  by Jacks on. Cayley
iiffyr-q v,~ de^£h-rate o f  the s e v e r a l  ho.spit^ELs !
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in  London to La 1 7 .8  per c e n t . ja n d  G -eissler (Schm idt’s J a h r .)  th a t  
i t  was in  a l l  the German h o s p i t a l s  1 2 .8  per c e n t . i n  1 8 7 7 ,and 1 3 .5  
per c e n t . i n  1 8 7 8 .F l i n t  had 18 deaths in  73 c a s e s ,o r  2 4 .4  per c e n t .  
Previous to the in tr o d u c t io n  o f  the Brand method o f  tre a tm en t ,th e  
d ea th -ra te  in  h o s p i t a l s  ranged from 12 to 25 per c e n t . ,w i t h  an 
average m o r ta l i ty  o f  17 per cen t.A  remarkable ex cep t io n  to t h i s  
high  ra te  i s  a ffo rd ed  by the Cork S tr e e t  Fever H osp ita l,D m b lin ,  
in  w hich,during the twenty yea rs  ending March 3 1 s t , 1891, 1 ,4 0 5  
cases of typhoid  fe v e r  were t r e a t e d ,o f  which only 121 proved f a t a l ,  
or 8 .6  per cen t.T he m o r ta l i ty  in  p r iv a te  p r a c t ic e  i s , f o r  obvious  
r e a so n s ,c o n s id e r a b ly  l e s s  than in  h o s p i ta ls .T h e  s ta g e  o f  the d isea se ,  
a t  which E f f i c i e n t  treatm ent i s  begun has a marked in f lu e n c e  upon 
the r e s u l t .T h i s  i s  s t r i k i n g l y  shown by some o b ser v a t io n s  o f  Jackson:  
90 ca ses  were adm itted to the M assachusetts  fieneral H o sp ita l  during  
the f i r s t  week -  o f  th ese  7 d ie d ,o r  1 in  1 2 .8 5 ;  139 ca ses  were 
adm itted in  the second week -  o f  th e se  16 d ie d ,o r  1 in  8 .6 8 ;  46 
cases were adm itted  in  the th ir d  week -  o f  th ese  10 d ie d ,o r  1 in  
4 .60;and  21 cases  were adm itted in  the fo u r th  week,and o f  th ese  5 
d ie d ,o r  1 in  4 . 2 0 . C onvalescence a lso  occurred much e a r l i e r  in  those  
who were adm itted  a t  an e a r ly  sta^re o f  the d is e a se  .Making due 
allow ance fo r  the varying  s e v e r i t y  o f  typhoid  fe v e r  in - c e r t a in  
ep id em ics , the d ea th -ra te  o f  the d is e a se  can be e st im ated  a t  10 
per c e n t ,  a l l  round.
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T h e s e , i f  p roperly  c a rr ied  out,may be ex p ected  to prevent to a  
grea t  e x t e n t , i f  not e n t i r e ly , t h e  o r ig in  and propagation o f  t^sho id  
f e v e r .A l l  are now agreed as to the g rea t  importance o f  an e f f i c i e n t  
system o f  sew erage , w ith  a thorough f lu s in g  o f  the s e w e r s ,a t  r eg u la r  - 
and freq u en t i n t e r v a l s , fo r  d isp o s in g  o f  the f a e c a l  d isch arges  o f  a l l  
towns,no m atter  how in c o n s id er a b le  in  s iz e .N o  l e s s  im portant i s  i t  J
th a t  the drains o f  every d w ell in g  should be w ell  con stru c ted  and
kept in  good order.They should  be trapped #iust b efo re  they empty 
in to  the sewer,and should  be provided w ith  a means o f  thorough v e n t­
i l a t i o n  between the trap and the w a l ls  o f  the house by a fr e e  
communication w ith  the outei~ a ir .T h e  s o i l - p i p e  should be ca rr ied  
up three or four f e e t  above the top of the house; and every  w ater-  
c lo s e t  , b a th , and washstand,and a ls o  s in k  should have i t s  own separate  
trapjand none o f  them should  be planed in  rooms unprovided w ith  .a 
window,or w ith  some other  s u f f i c i e n t  means o f  v e n t i la t io n .M e d ic a l  
P r a c t i t io n e r s  sh o u ld ,a s  s a n i t a r i a n s ,urge upon the a u t h o r i t i e s  o f  a l l  
c i t i e s  and towns the importance o f  d e r iv in g  t h e i r  w ater-supply  from 
a source u n p o llu ted  by sew age,or by any other substance l i k e l y  to  
be d e le te r io u s  to hea lth .T h ey  should a lso  see  th a t  when water i s  
s to r ed  i n  a tank in s id e  o f  a h o u se ,th e  overflow  pipe does not  
communicate d i r e c t ly  w ith  a d r a in , -  3 i n c e , i f  th i s  i s  a llow ed  to  
o c cu r ,th e  water may very soon become contaminated w ith  sew er-gas  
and consequently  u n f i t  fo r  in t e r n a l  u s e . In  the case o f  i s o l a t e d  
country houses and of sm all v i l l a g e s , some o th er  means o f  d isp o sin g  
o f  the f a e c a l  d isch a rg es  o f  the in h a b ita n ts  o ther  than by sewers  
has to be found.O ften  a cessp o o l  has to be u t i l i s e d .C a r e  should,how© 
e v er ,b e  taken th a t  t h i s  i s  so con stru cted  and s i t u a t e d  th a t  there  
can be no f i l t r a t i o n  o f  i t s  conten ts  in to  w e l l s  from which d r in k in g -  
water i s  der ived .
As the in f e c t io n  i s  commonly conveyed in  the s t o o l s  and u r in e ,  
the importance o f  thoroughly d i s in f e c t in g  them cannot w e ll  be o ver-  b 
e s t im a t e d .D is in f e c t io n  o f  the f a e c a l  d isch arges  i s  to be accom plished  
by the a c t io n  o f  powerful chengLcal agents  .C hlori de o f  l im e , d is so lv e d  
in  pure water in  the proportion  o f  s i x  ounces to  the gallon ,m ay be 
used for  t h i s  purpose.One quart o f  the  s o lu t io n  i3  to be poured over  
each d isch a rg e ,th o ro u g h ly  mixed w ith  i t ,a n d  the v e s s e l  a llow ed to
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stand fo r  an hour or more b e fo re  be ing  emptied in to  the p r ivy  or  
w a t e r - c l o s e t . I f  the d ischarge be very c o p i o u s , i t  i s  a d v isa b le  to  
use even a la r g e r  amount.For the d i s i n f e c t i o n  o f  s o l i d  fa e c a l  m a t te r  
the above s o lu t io n  should be used of double s tren gth .T h e  m atter to  
be d i s in f e c t e d  should  be exposed  to  th e 'a c t io n  o f  the s o lu t io n  f o r  
four  hours,and s o l i d  masses are to be broken up by the a g i t a t io n  
o f  the v e s s e l .A  s o lu t io n  o f  carb o liw  a c id  ( l  : 2 0 ) , or o f  su lp h a te  
o f  copper (1 : 2 5 ) , may be used fo r  t h i s  purpose;but the b e s t  o f  a l l  
i s  c o rr o s iv e  sublimate, in  the  s tr e n g th  o f  1 : 5 0 0 .The f l u i d  should  
be co loured  red by the a d d i t io n  o f  potassium  permanganate, and kept  
in  a g la s s  b o t t l e , -  fo r  th e  rea so n  th a t  c o r r o s iv e  sublim ate i s  
decomposed by co n ta c t  w ith  copper , l e a d ,o r  t in ,m ercury  being p r e c ip ­
i t a t e  d . Formaldehyde -  a product o f  wood abcohol -  i s  s tr o n g ly  recomm­
ended fo r  the d i s i n f e c t i o n  o f  tvphoid s to o ls .A n  8 - p e r - c e n t . s o lu t io n  
of the gas i s  employed.Though rapid  in  a c t i o n , i t  i s  somewhat 
Expensive.No 9 to o lp  from a case  o f  typhoid  f e v e r  should be thrown 
in to  a c l o s e t  w ithout having been p rev io u s ly  d i s in f e c t e d  as above. 
Great care should  be taken to  -prevent the c o n ta c t  o f  the d isch arges  
w ith  the wood-work o f  the sea t .T h e  c lo s e t  i s  to  be f u l l y  f lu sh e d  
se v e r a l  t im es a day,and a q u a n tity  o f  a c a r b o l i c - a c id - s o lu t io n ,o r  
c h l o r i d e - o f - l i m e - s o lu t i o n  should  be a llow ed to remain in  the pan 
during the in t e r v a l s  o f i t s  use.The s t o o l s ,e v e n  a f t e r  thorough d i s i n -  
f a c t io n ,s h o u ld  never be thrown upon the ground.In camps or c o u n try  
d i s t r i c t s , where there ar no w a t e r - c lo s e t s  or p r i v i e s , t h e  s t o o l s  
should be mixed w ith  sawdust and burned ,or buried  in  trenches fo u r  
f e e t  deep and covered w ith  m ilk of lim e.The trenches should alw ays 
be d i s ta n t  from a.ny source o f  w a te r -su p p ly ,and a ls o  fa r  removed from  
the k itc h e n  or l a r d e r . I t  i s  very important to bear in  mind that the  
s t o o l s ,whether in  bedpan or tren ch ,sh o u ld  never be l e f t  exposed to  
the a i r ,b u t  sh ou ld  always be promptly covered w ith  a  d i s in f e c t in g  
s o lu t io n .A f t e r  each movement o f  the b o w e ls ,th e  bu ttock s and anus 
of the p a t ie n t  should  be c lea n sed  w ith  a  1 : 60 c a r b o lic  a c id  s o l ­
u t io n ,  or a \  : 2 ,0 0 0  one o f  c o r r o s iv e  su b lim a te , fo i lo w ed  by hot 
water and soap ab lu tio n .T h e  m attress  should be p r o te c te d  w ith  a  
rubber c lo t h  p laced  under th e  s h e e t .A l l  body l in e n  and bed c lo th in g  
used  by the p a t ie n t  should be soaked fo r  se v e r a l  hours in  a 1 : 20 
c a r b o l ic  a c id  s o l u t i o n ,o r  one o f  c o rr o s iv e  sublim ate in  the s t r e n g th  
o f  1 : 1 ,0 0 0 ,and then b o i le d  fo r  a t  l e a s t  t h ir t y  minutes.Thermometer- 
s,ebema sy r in g e s ,a n d  a l l  u t e n s i l s  coming in  con tact w ith  the |> a t ie n t ,  
should be c lea n sed  w ith  soap and w ater,and  s im i la r ly  d i s in f e c t e d .  
Nurses should  wash t h e i r  hands thoroughly w ith  hot water and soap , 
and d i s in f e c t ,  them -  e s p e c i a l ly  b e fore  e a t in g  or m anipulating the  
p a t ie n t  or h i s  appointments -  w ith  co rr o s iv e  sublim ate s o lu t io n  o f  
the above-m entioned s tr e n g th .F u r th e r m o r e ,d is in fe c t io n  o f  the s t o o l s  
should be continued u n t i l  the p a t ie n t  i s  co n v a lescen t  and ab le  to  
le a v e  h is  bed.The same a t t e n t io n  sh o u ld ,o f  course ,b e  accorded the  
u r i n e .F i n a l l y , a f t e r  death or recovery o f  the p a t i e n t , t h e  m a ttre ss ,  
b e d c lo t h e s , and a l l  o ther a r t i c l e s  th a t  have come in  con tact w ith  
him ,should be thoroughly dried  or d i s in f e c t e d  or burned.
j M M m m n .  ■
The s u c c e s s fu l  treatm ent of typhoid  f e v e r  i s  la r g e ly  dependent 
upon the a t t e n t io n  which i s  g iven  to  the general management and 
nursing o f  the p a t i e n t .  As soon as the d is e a s e  has declared  i t s e l f , o r  
i s  su sp e c te d ,th e  p a t ie n t  should be put to  bed w ithout delay ,and  not  
allow ed to le a v e  i t  on any p r e te x t ,n o t  even to empty h is  b ladder,  
a f t e r  the f i r s t  week.This i s  a golden ru le  which should be r ig id ly  
enforced  in  every case  -  no m atter how m ild the symptoms o f  the  
d isea se  may b e . I t s  non-observance -  e i t h e r  through the n e g le c t  o f  
the p r a c t i t io n e r  or w i l f u ln e s s  o f  the p a t ie n t  -  has been the cause  
of  many d i s a s t m a s  r e s u l t s :  in  i l l u s t r a t i o n  of which i t  i s  only  
necessary  to r e f e r  to  the frequency w ith  which p e r fo r a t io n  o f  t  he 
bowel occurs in  the s o - c a l l e d  "walking c a s e s ” o f  the  d i s e a s e .
P e r fe c t  q u ie t  should be maintained in  the s ic k -r o o m .V is i to r s  should  
be excluded from i t ,a n d  the a tten dan ts l im ite d  in  number to those  
a c tu a l ly  n ecessary  to carry out th e  d ir e c t io n s  o f  the p h y s ic ia n .
The n u rse ,o r  n u r s e s , should be p o s se sse d  o f  the  h ig h e s t  i n t e l l i g e n c e .  
At the beginn ing  o f  the i l l n e s s  the a tten d in g  p h y s ic ia n  should g ive  
to the nurse s p e c i f i c  in s tr u c t io n s  as to the general management of
t?oe c a s e , th e  d ie t ,a n d  th e  d i s in f e c t io n  of th e  d isch a rg es  and bed-  
l in e n ja n d  he should  a ls o  see  th a t  M s  in s t r u c t io n s  are understood  
and c a r r ie d  ou t.A t h is  d a i ly  v i s i t  he should w r ite  out h i s  d ir e c t io n s  
fo r  the tw en ty -fou r  hours,and r e c e iv e  from the nurse a w r i t t e n  
rep ort o f  the amount o f  nourishm ent, number o f  d i s c h a r g e s , and o ther  
c l i n i c a l  data o f  importance .C onstant 'watching should  be m aintained  
from the beginn ing  of the d i s e a s e  to  the end o f  c o n v a le s c e n c e .I n  the  
sick-room  a l l  un necessary  ta lk in g  i s  to be avoided -  and e s p e c i a l l y  
co n v ersa tion  i n  a loud v o ic e ,w h ic h  i s  always d i s t r e s s i n g  to the 
p a t ie n t .A s  repose o f  mind i s  on ly  second in  importance to th at of 
the bod y ,the  p a t ie n t  must not be informed o f  any e x c i t in g  news o r  
d is tu r b in g  communication -  p o s ta l  or o th e rw ise .
In view o f  the  lo n g  du ration  o f  typhoid f e v e r  -  the p a t ie n t  
being  r a r e ly  ab le  to  le a v e  M s bed under four weeks,and more fre q u e n t­
l y  being  o b l ig e d  to  keep i t  fo r  a much lo n g e r  time -  the sick-room  
should ,whenever p r a c t i c a b l e , be l a r g e , a i r y , sunny,and provided w ith  
an open f i r e p l a c e : the l a t t e r  i s  a much more e f f i c i e n t  means o f  se cu r ­
ing thorough v e n t i l a t i o n  than an open window,or furnace h e a t ,o r  
steam.The room should  not be too warm,and the temperature should  
be s t e a d i l y  m aintained a t  between 65''and 68" F . I f  two rooms are u sed ,  
the window o f the unoccupied one should  be kept c o n s ta n t ly  open day 
and n ig h t .S c r e e n s  serve  to guard the p a t ie n t  from draughts,and are  
conducive to s le e p  by s o f t e n in g  the l ig h t .T h e  bed should  be s i n g l e ,  
so th a t  the p a t ie n t  may be e a s i l y  got a t  from e i t h e r  s id e ,a n d  the  
covering as l i g h t  as p o s s ib le .T h e  m attress  should  n e i th e r  be too  
hard nor too s o f t .A  fe a th e r  m attress  must never be U3ed.0ne o f  
sp r in g s ,a n d  covered w ith  a h a ir  m a t t r e s s , makes the b e s t  bed fo r  a 
prolonged i l l n e s s . A  rubber c lo t h  should  be spread under the s h e e t .
The l a t t e r  should  be kept smooth to prevent the form ation o f  bed­
s o r e s ,  and the p a t i e n t ' s  p o s i t i o n  fre q u en t ly  changed.This l ik e w is e  
l e s s e n s  the danger o f  h y p o s ta t ic  c o n g e st io n  o f  the lungs.T he b ack , 
the s a c r a l  and tr o c h a n te r ic  reg io n s  should be bathed at l e a s t  once 
a day w ith  a lc o h o l .S h o u ld  a sore  appear,i t  must be p r o tec ted  by an 
a ir  cush ion ,and tr e a te d  on a n t i s e p t i c  p r in c ip le s .P r o tr a c te d  c a se s  
req uire  a  water-bed.Among the minor d u t ie s  o f  the nurse -  which a re  
n o t,h o w e v er ,o f  minor importance -  are the m oisten ing  of the p a t i e n t ' s  
m outh ,c leansin g  M s to n g u e ,th e  p rev en tion  of the  accum ulation of  
sord es ,an d  the most scrupulous care o f  h is  person in  other  o bv io u s 
r e s p e c t s .
DIET.
The c a r e fu l  r e g u la t io n  o f  the  d ie t  i s  a l s o  a p o in t  o f  g r ea t  
importance in  the management of typhoid  fever .T h e  d i f f i c u l t y  l i e s  
in  fee d in g  a p a t ie n t  who i s . l i k e l y  to be i l l  fo r  some weeks,who 
has a d ise a se d  c o n d it io n  o f  h i s  bow els,and whose con va lescen ce  i s  
apt to  be slow and"in need o f  c a r e fu l  a tten tion .O w in g  to the presence  
of the p y r e x ia ,th e r e  i s  an a c tu a l  d im inution in  the d ig e s t iv e  .and 
ab so rp tive  powers;the d ig e s t iv e  j u i c e s  are l e s s  a c t iv e ,a n d  the  
amount o f  h yd roch lor ic  a c id  in  the stomach i s  l e s s  than usua l.T h e  
l i v e r  i s  more or l e s s  d is tu rb ed ,an d  the b i l e  i s  l e s s  a c t i v e ly  
se c r e te d  than in  heal t h .P e r i s t a l  s i s  i s  le s se n e d ,a n d  ab sorp tion  
d e f e c t i v e . I n  a d d i t io n ,u lc e r a t io n s  occur in  the i n t e s t i n e s , and are  
l i a b l e  to go on to p er fo ra tio n .F o o d  and drink should be g iv en  a t  
regu lar  i n t e r v a l s ,both  by day and by n ig h t ; th e  a p p e t i t e  o f  the  
p a t ie n t  should not be c o n s u l te d , fo r  these  p a t ie n t s  are apt to  be 
o ften  a p a th e t ic  and have no d e s ir e  fo r  food.The nourishment should, 
be g iven  a t  in t e r v a ls  o f  from two to four hou rs, according to the  
con d it ion  o f  the p a t ie n t  and the qu an tity  taken a t  a time.The  
q u estion  o f  drink i s  a l s o  of g rea t importance in  th ese  c a s e s , f o r  t h i r ­
s t  i s  o f te n  a d i s t r e s s in g  symptom.Pure water -  g iven  w ith  or w ithout  
i c e  -  i s  to  be depended u p o n ;b u t , i f  there are no c o n tra in d ica tio n s .,  
t h i s  may be var ied  inanany ways.The n atu ra l spring w a t e r s ,o r , i f  they  
cannot be o b ta in ed ,th e  a r t i f i c i a l  o n es ,a re  most u se fu l .T h e  a r t i f i c i a l  
waters c o n ta in  la rg e  q u an tity  e£ o f  carbon d io x id e ;an d ,to  avoid  tro u ­
b le ,  they should be a llow ed  to  e f f e r v e s c e  before  they are g iven  to  
the p a t i e n t . I f  there  i s  no marked i n t e s t i n a l  d is tu rb a n c e , f r u i t —j u ic e  
may be added to the w ater .L em onad e,rasp berry-ju ice , or raspberry-, 
vinegar  and water are o f te n  welcome changes,Weak te a  a l s o  tends to  
' a l la y  the t h ir s t .C o ld  and weak c o ffe e  i s  p re ferred  by some.Red wine 
r and w ater,w M te w in e s ,o r  even sherry and brandy and w a te r ,may be 
given  to some p a t ie n t s  -  e s p e c i a l ly  i f  p la in  water causes unpleasant  
symptoms.When there are i r r i t a b i l i t y  o f  the i n t e s t i n e s  and severe  
d iarrh oea ,red  wine and weak tea  are to be preferred .A lbum in-w ater , 
s in ce  i t  combines both  food and d r i n k , i s  most u s e f u l . I t  may be
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f la v o u red  w ith  lemon- or o r a n g e -1 u ic e , or may be shaken up w ith  a 
l i t t l e  sherry  or brandy.The var iou s  m ucilaginous drinks may be 
u sed ,b u t are not g e n e r a l ly  r e l i s h e d .  G um -arabic-w ater,arrow root-  
w a te r ,b r e a d -w a te r ,b a r le y -w a te r , oa tm ea l-w ater , and s im i la r  beverages  
are allow able'.But the food par e x c e l le n c e  in  t h i s  d is e a se  i s  m ilk .  
There i s  no food th a t  meets so many in d ic a t io n s  as i t . I t  p o s s e s s e s  
mreat n u t r i t i v e  v a l u e , i s  e a s i l y  procu red ,as  a r u le ,a n d  i s  g e n e r a l ly  
e a s i ly  a d m in is te r e d .I t  must be borne in  m ind ,how ever,that there  
are some p a t ie n t s  w ith  whom m ilk  d isa g r e e s ,a n d  many who do not l i k e  
i t .T h e  amount to  he g iven  v a r ie s  between one and three q u a r ts , accord­
ing to the p a t i e n t . I f  m ilk i s  given- p l a i n , i t  i s  u s u a l ly  only a  
q u estion  o f  time when i t  w i l l  d isa g ree  w ith  the p a t ie n t .C h ild r e n  
are more apt to  take i t  over lon g  p er iod s o f  tim e than ad u lts .T h ere  
are many ways o f  m odifying m ilk  and rendering i t  more agreeab le  and 
more d i g e s t i b l e  to  the p a t ie n t .T h e  s im p le s t  method i s  to add from 
one to three  ounces o f  l im e-w a ter  to  each g la s s  o f m ilk ,o r  p la in  wat­
er  or a m ineral water may be used i n s t e a d . I f  m ilk i s  w e l l  borne and 
i t  i s  d e s i t e d  to in c r e a se  the amount o f  nutrim ent,cream  may be 
added to  i t . I f  t h i s  causes un p leasan t sym ptom s,it  should, be d is c o n t­
inued a t  o n c e .E u tter -m ilk  may be g iv en  o c c a s io n a l ly ,but i s  fa r  
in f e r io r  in  n u t r i t i v e  va lue  to  p la in  milk.Kumiss or k e f i r  may be 
used;and whnn they may not be r e l i s h e d  a t  f i r s t ,m o s t  p a t i e n t s  
la a rn  u l t im a t e ly  to enj oy th e m .^ p in c h  o f  s a l t  may render milk more 
p a la ta b le  to some p e r s o n s , w hile  the a d d it io n  o f  a teasp oon fu l o f  br­
andy may be r e l i s h e d  by others .T he  mill- may be g iv en  c o ld ,b e  f la v o u r ­
ed w ith  f m i t - j u i o e s , v a n i l l a , o r  nutmeg,or i t  may be g iv en  in  then 
form o f  ice-cream.When m ilk  i s  not w e l l  b o r n e , i t  i s  a good plan to  
prepare b a r ley -w a ter ,a n d  add to  i t  an equal q u an tity  o f  m i lk ,b o i l in g  
them to g e th er  fo r  a few m in u te s .P la in  b o i l e d  m ilk may a l s o  be used  
w ith  b e n e f i t  .Among the d isa g reea b le  symptoms to -which m ilk  g iv e s  
r i s e  may be mentioned a bad t a s t e  in  the mouth,a sense  o f  fu ln e s s  
or pressu re  in  the ab d om en ,eructation ,or  even pyrosis.W hen the m ilk  
i s  not w e l l  d i g e s t e d , i t  may cause d ia rrh o ea ,w ith  c o l ic k y  pains,qnd  
the u n d ig e s ted  curds w i l l  be found in  the s to o ls .M a ite d  m ilk  may be 
mixed w ith  some o f  the in v a l id  fo o d s ,o r  i t  may be p a r t i a l l y  or 
com plete ly  p e p to n ised .
When m ilk  d isa g r e e s  w ith ,o r  becomes d i s t a s t e f u l  t o , t h e  p a t ie n t ,  
meat broths are u se fu l.T h e y  m a y  be prepared from b e e f ,m utton ,v e a l , 
or chicken.They may con ta in  a l i t t l e  r ic e  or b a r le y ,b u t  should be 
s tr a in e d  b efore  they are taken.The j u i c e  exp ressed  from s l i g h t l y  
b r o i le d  b e £ e fs te a k  i s  o f  g rea t  va lue  in  typhoid  fev e r ,a n d  i s  u s u a l ly  
w e ll  b o r n e .I f  d iarrhoea e x i s t s , b e e f  and mutton broths are apt to  
aggravate i t ,a n d  must not be g iv en  too  f r e q u e n t ly .B o u i l lo n  may be 
employed,as may a l s o  the var io u s  l iq u i d  b e e f  preparations and m eat- 
ju i i r e s  now on the market.Mosquera Meat J e l l y  and V a le n t in e 's  B e e f-  
J u ic e  are u s e f u l  but e x p e n s iv e .B e e f - e x tr a c t s  are more s t im u la t in g  
than n u tr it iou s .S om e p r e fe r  to  use  g e la t in o u s  su bstances -  such as  
g e l a t i n , c a l v e s  1- f o o t  j e l l y ,b o t t l e - b o u i l l o n ,a n d  the l i k e . C l am-soup 
and o y s te r - s t e w ,o r  o y s te r s  w ith  g e l a t i n ,g i v e  agreeab le  v a r ie t y  to  
the d i e t .
I t  i s  not a d v isa b le  to g ive  eggs too free ly .E g g -w a ter ,h o w ev er ,  
when properly  p rep a red ,ra re ly  causes d is tre ss .R a w  eggs may o c ca s io n ­
a l l y  be g iv e n ,o r  the y o lk  o f  egg in  b o u i l lo n  or broth .E ggs and m ilk  
togeth er  may cause in d ig e s t io n ;b u t  i f  the p a t ie n t  i s  in  need o f  a 
st im u la n t as w e l l  as a  food,brandy and egg in  mixture may be u s e d , -  
and in  moderate q u a n t i t i e s  t h i s  i s  n ea r ly  alwa 3^ s w e l l  borne.
P la sm on ,n u trose ,som atose ,eu ca sin ,an d  s im i la r  p rep aration s may­
be e x h ib i t e d  in  accordance w ith  the d ir e c t io n s  o f  t h e ir  manufacturer's.
A lcohol should  not be g iven  in  typhoid f e v e r  as a m atter o f  
routine .T he tendency today i s  to g ive  i t  in  sm a ller  q u a n t i t i e s  than 
form erly , and many have abandoned i t s  use a l t o g e t h e r . I t  i s  a va luab le  
a l l y , n e v e r t h e l e s s , in  overcoming the d is e a se ,a n d  should not be 
d is c a r d e d . l t  should  not be g iven  to ch ild ren  as a rou tin e  treatm ent;  
but even in  young p a t ie n t s  i t  i s  o f te n  o f  vrea t s e r v i c e . l t  i s ,  •; 
m oreover,not n ecessary  to p r e scr ib e  i t  a lw ays,even  in  sev ere  ca&ss, 
a t  the beg inn ing  of an a t t a c k .I n  hab ituA s, a lc o h o l  w i l l  be needed 
from the ou tse t .T h e  c h ie f  in d ic a t io n s  fo r  i t s  use are to  be found 
in  the s t a t e  o f  the h e a r t , th e  p u ls e , th e  * tongue,and the nervous 
s y s te m .I f  the impulse o f  the h ea rt  grows weak and the f i r s t  sound 
obscu re ,or  the p u lse  becomes s o f t  and com pressib le or unduly rapid  
or weak or i r r e g u la r , a lco h o l  i s  c a l l e d  fo r .A  dry and brown tongue 
in d ic a t e s ,a s  a r u le , t h e  need o f  s t im u la n ts ;and under t h e ir  use  i t  
w i l l  o f te n  beclome m oist and c lea n  a t  the edges.The presence o f
66
extreme r e s t l e s s n e s s , or o f  low m uttering  d e l i r iu m , i s  u s u a l ly  an 
in d ic a t io n  fo r  the e x h ib i t io n  o f  a l c o h o l ;and the same may be s a id  
fo r  the presence  o f  com p lica tio n s  in  gefceralipand the "typhoid s ta te "  
in  p a r t i c u l a r . l t  i s  not p o s s ib le  to la v  down any genera l ru le  as to  
the amount &£ be g iv e n ,e v e n  in  sev ere  a t ta c k s .T h is  w i l l  vary in  
d i f f e r e n t  c a ses ,a n d  to a c e r ta in  e x te n t  w i l l  be determ ined by the  
e f f e c t s  m a n ifested  by i t s  e x h ib i t io n .
S E B B Q T H B R A E f -
The co ld -w ater  treatm ent o f  typhoid fe v e r  i s  t h a t  most g e n e r a l ly  
accepted  a t  the p r e sen t  d a y .I t  i s  by no means a n o v e l t y ; fo r  i t  was, 
in  the form o f co ld -w ater  a f fu s io n  , p r a c t i s e d  in  the treatm ent o f  
fe v e r s  as lo n g  ago as 1887 by Dr.James C u r r ie ,o f  L iv e r p o o l ,who may 
be sa id  to  have in trodu ced  i t j a n d  who a s s e r te d  th a t  i t  had the 
power not merely o f  moderating the sjnmptoms o f th ese  d i s e a s e s ,  
but a l s o ,  in  many c a s e s ,  o f  c u t t in g  them s h o r t .  I t  enjoyed a t  f i r s t  a  
high degree o f  p o p u la r i t y , which lets ted from twenty to t h i r t y  y e a r s ,  
but f i n a l l y  f e l l  in to  d isu se  -  probably in  consequence o f  the exagg­
era ted  character  o f  the c la im s which were made fo r  i t  by i t s  
ad vocates .A lth ou gh  r e so r te d  to  from time to time in  va r io u s  c a r t s  of 
the w o r ld ,th e  m e t it  o f  having brought i t  again  in to  n o t ic e  i s  due 
to Ernst B rand ,of S te t t in ja n d  h is  v igorou s  and p e r s i s t e n t  advocacy • 
of i t s  mefcits has l e d  to  i t s  being c a l l e d  by l i is  name. S ince  the  
p u b l ic a t io n  o f  M s work on "The hydrotherapy o f  Typhoid Fever',' in  
1 8 6 1 ,the recorded o b serv a t io n s  o f  B a r t e l s ,J f lrr en se n ,L ieb er m eis te r , 
and o th ers  in  Germany,and o f  W ilson Fox and o th ers  in  England have 
so fa r  r e s to r e d  the treatm ent to p r o fe s s io n a l  favour th a t  there  
are few p h y s ic ia n s  in  t h i s  country or abroad who do not both  
advocate i t  as opportunity  in d ic a te s  or a f fo r d s .
Hydrotherapy may be a p p lie d  in  var iou s w ay s ,o f  which the  most 
important are as f o l lo w s : t h e y  a l l  ac t  in  the same manner,and depend 
fo r  t h e ir  e f f i c a c y  upon t h e i r  power o f  a b s tr a c t in g  'heat from the  
body,and are u s e fu l  jiust in  proportion  as they e x e r t  such a n t ip y r e t ic  
action .T h ere  i s  no doubt that under t h e ir  use d i s t r e s s i n g  and 
dangerous symptoms ( e . g . , com a,stup our ,su bsu ltus  tendinum,and the  ; 
l i k e )  are o f te n  mjiich r e l i e v e d ,  the heart and p u lse  s tren gth en ed , the  
r e s p ir a t io n s  made deeper and slow er,and  the genera l m o r ta l i ty  
markedly reduced.
( l )  The Cold B a th . -  Of a l l  methods o f  app ly ing  the co ld -w ater  
t r e a tm e n t , th is  i s  the most e f f e c t iv e .T h e  bath fo r  an ad u lt  should  
a t  the temperature o f  68"F.,and i t s  duration should be about te n  
m in u tes; i f , however, the p a t ie n t  shows s ig n s  o f  grea t  w e a k n e ss , i t  sh o u ­
ld  not exceed se v e n .A fte r  the b& th he sh ou ld  be wrapped up in  a dry 
sh ee t  or l i g h t  b la n k e t ,a n d  put to bed f o r t h w i t h . I f  the p u lse  should  
then show s ig n s  o f  f a i l i n g , o r  i f  th ere  should be sh iv er in g  or other  
s ig n s  o f  weakness,he should be g iven  a dose o f  wine or brandy or 
some other s t im u la n t,a n d  b o t t l e s  con ta in in g  hot water should be • 
a p p lied  to  M s fe e t .T h e  process  o f c o o lin g  goes on fo r  some time 
a f t e r  the p a t i e n t ' s  removal from the b a t h ; f o r , w hile  the thermometer 
p laced  in  the a x i l l a  w i l l  show that the ex tern a l  temperature i s  
im m ediately a f f e c t e d  by i t , t h e  same instrum ent p laced  in  the rectum  
w i l l  in d ic a t e  a gradual f a l l ,w h i c h  w i l l  continue in  many in s t a n c e s ,  
for  h a l f  an h o u r .S h ortly  a f t e r  t h i s , t h e  temperature w i l l  be o b se rv ed  
to r is e ;a n d  in  many c a ses  i t  w i l l  not be more than two hours b efore  
i t  has a t ta in e d  i t s  former h e i g h t . I t  i s  th e re fo re  n ecessary  to  
use the thermometer fr e q u e n t ly , and to  repeat the baths as o f ten  as 
the temperature r i s e s  to 103*F .o r  above i t .U s u a l l y  not more than 
s i x  or e ig h t  a day are required in  the worst c a s e s . I t  o f te n  r e q u i r e s  
some p ersu as ion  to  overcome the repugnance which most p a t ie n t s  f e e l  
a t  f i r s t  fo r  th ese  baths;and the shock of being suddenly immersed in  
co ld  water i s  agreeab le  to very fe w .L a ter ,h o w ev e r ,th is  repugnance 
e n t i r e ly  d isappears -  a t  l e a s t  in  the v a s t  m ajority  o f  in s ta n c e s .  
I n t e s t in a l  haemorrhage, p e r fo r a t io n  of the bowel,and great weakness 
o f  the h e a r t ' s  a c t io n  are a l l  c o n tr a in d ic a t io n s  to the use  o f  t h e  
co ld  bath.The e x is t e n c e  o f  pneumonia,or of h y p o s ta t ic  co n g est ion  
of the l u n g s , i s  not -  4n the op in ion  of many -  a s u f f i c i e n t  reason  
fo r  abandoning i t , b u t  rather  an in d ic a t io n  fo r  i t s  employment.
The Gradually-Cooled B ath . -  As the use o f  t h i s  form o f  bath  
in v o lv es  l e s s  shock to the s y s t e m , i t  i s  p re ferrred  in  some ca ses  
to the co ld  b a t h .I t  i s , th e r e fo r e ,more s u i ta b le  than the l a t t e r  fo r  
nervous and e x c i ta b le  persons of advanced age or of general f e e b l e ­
ness o f  c o n s t i t u t io n ,o r  fo r  very young c h i ld r e n .I n  i t  the temperature
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of th e  w ater ,w hich  a t  th e  time o f  immersion o f  the p a t ie n t  should  
he a t  or above 95*1*., i s  co o led  hy the gradual a d d it io n  o f  co ld  
water unti3 i t  i s  reduced to  72* P . ,  o r below t h i s  p o in t .T h ese  b a th s ,  
to produce the same e f f e c t  as the co ld  baths,m ust be of lo n g e r  
durati on.They are c o n tra in d ica te d  in  the same c o n d it io n s  as th e  
l a t t e r , b u t  to a l e s s  d egree .
(3) .Cold A f f u s i o n . -  This c o n s i s t s  in  p la c in g  the p a t ie n t  in  
a tub,and throwing co ld  w a te r , -  6 0  F . , -  by means o f  a sp o n g e ,ov er 
M s h e a d ,f a c e ,m eek ,sh o u ld ers ,a n d  c h e s t .T h is  i s  rep eated  once o r  
tw ice j u s t  b e fo re  he i s  removed from the b a t h .I t  i s  done rath er  f o r  
the sake o f  i t s  good e f f e c t s  upon the  nervous sy s te m ,in  ca ses  o f  
grea t  stupo^r and o ther  co n d it io n s  of s e r io u s  nervous derangement, 
than m erely as a means o f  reducing the h ig h  tem p eratu re ,-  fo r  
which l a t t e r  purpose i t  i s  very i n f e r i o r  to the co ld  b a th . Cold 
a f f u s io n s  may be p r a c t i s e d  in  b ed ,th e  p a t ie n t  be ing  s u i ta b ly  
p r o tec ted  by a m ackintosh s h e e t .
(4) The Cold Pack. -  This i s  g iv en  as fo l lo w s :  A blanket- i s  
spread ev en ly  over the bed or couch;over t h i s  b lanket i s  l a i d  a  
coarse s h e e t  wrung out o f  water o f  the p r escr ib ed  temperature and 
fo ld ed  once.The p a t ie n t  i s  l i f t e d  upon the bed thus prepared,and  
quicklj?' ^rapped in  the wet s h e e t ,b y  the a t t e n d a n t , in  such a way t h a t  
i t  l i e s  as smoothly as p o s s ib l e  over every  part o f  the body e x ce p t 
the h e a d .I f  the e x tr e m it ie s  f e e l  co ld  before  the p a ck in g ,th ey  m ust 
be warmed by f r i c t i o n  op e l s e  not in c lu d ed  in  the p a c k in g .So soon • 
as the wet sh e e t  i s  everywhere in  co n ta c t  with the bod y ,the  a tten d an t  
fo ld s  the h lan h et over the p a t ie n t  in  the same m a n n e r ,f ir s t  
drawing over and tucking one s id e  smoothly under,and then the. o th e r  -  
se e in g  th a t  the ch in  i s  f r e e ,a n d  th a t  the b lan k et i s  fo ld e d  e v e n ly , 
but w ithou t te n s io n  a t  the n e c k .F in a l ly , the lon g  end i s  drawn down, 
and fo ld e d  smoothly under the fe e t .T h r e e  or four th ic k n e sse s  o f
wet s h e e t s  are spread over the b la n k e t  - th ese  being n ecessa ry  to  
reduce the temperature e f f e c t i v e ly .T h e  red u c tio n  of temperature  
from a s i n g le  pack i s  u s u a l ly  tr a n s ie n t;a n d  repeated  packings -  
even to the number o f  f iv e  or s i x  -  are o f te n  a d m in is tered ,th e  r i s e  
of temperature be ing  slow er a f t e r  each,When the temperature does not  
r i s e  above norm al,or when sM v er in g  tak es  p la c e ,  the packing m ust 
not aga in  be renewed.When repeated  packings are n e c e s s a r y , tteo 
couches may be used  s id e  bv s id e ,a n d  the p a t ie n t  l i f t e d  d i r e c t ly  
from one pack to  the other.B y u n fo ld in g  the b lan ket and s p r in k l in g  
the sh e e t  a fr e s h  w ith  co ld  w a ter ,th e  same e f f e c t  i s  produced,b u t 
l e s s  com plete ly .T he p a t ie n t  should  be a llow ed to remain in  the  
l a s t  pack fo r  h a l f  an hour to  an hour .At the  e x p ir a t io n  o f  t h i s  
time the sk in  g e n e r a l ly  becomes p le a s a n t ly  warm,and p e r s p ir a t io n  
occurs in  many c a s e s .
(5) Cold Sponging. -  In the hands o f  a s k i l f u l  n u r se ,c o ld  
sponging not only adds to the comfort o f  the p a t i e n t , but a ls o  e x e r t s  
a favourab le  in f lu e n c e  upon the nervous systemrpand upon the c i r c u l ­
a t io n  o f  the b lood ,by  causing  i t  to  f low  more f r e e l y  in  the v e s s e ls
d i r e c t ly  under the sk in .The spongings lov/er the temperature on ly  
s l i g h t l y , -  U nless the water be very co ld  and the procedure f r e q u e n t ly  
r e p e a te d ,-  and a r e , t h e r e f o r e , by many c l i n i c i a n s  a ss ig n ed  a very low  
i llace among the methods fo r  a b s tr a c t in g  heat from the body.The w a te r  
used may be o f  the temperature o f  the body,or s l i g h t l y  coo led  w ith  
ice .T h e  a d d it io n  o f  a l i t t l e  a lco h o l  or v inegar  ? / i l l  serve  to  
in crea se  the e f f e c t  o f  the sp on g in g .A sponge or w a sh -c lo th  may be 
used ,and more moderate f r i c t i o n  according to  the s e n s a t io n s  of th e  
p a t i e n t . I n  a l l  use o f  w a te r ,g r e a t  care must be taken to p ro tec t  th e  
bed.Every pafit o f  th e  body i s  in  turn bared ,w ashed ,dried ,and  again  
covered.The spongings may be rep eated  a t  in t e r v a l s  o f  two or three  
hours accordixig to the in d ic a t io n s  p r e se n t .
(6 ) Cold Comoresses. -  For t h i s  purpose , three or four  th ic k n e s s e s  
o f  o ld  ta b le  l in e n  o r  to w e l l in g  -  porous enough to hold  a s u f f i c i e n t  
qu antity  o f  water -  w i l l  be found most u se fu l .T h e  compress i s
wrung out o f  water o f  th e  req uired  tem perature,and r ea p p lied  as i t  
becomes warm;or two oompresses may be used a l t e r n a t e ly ,e a c h  b e in g  
cooled i n  turn bv P la c in g  i t  on a b lock  o f  i c e  in  a b a s in  or pan a t  
the b e d s id e .Cold compresses are o f te n  used on the head,and are  
commonly very accep ta b le  to  jphisients .They are without ap p rec iab le  
e f f e c t  upon the genera l tem perature, and only produce a lo c a l  f a l l  o f  
«b od y-h ea t . L e t t e r ’s c o i l s  e x er t  an e f f e c t  analogous to th a t  of c o ld  
com presses and are a p p lie d  f i t t e d  to  the head or other reg ion s  o f  
the body — the water be ing  c i r c u la t e d  tnrough them from an overhang— 
in g  r e s e v o ir .
(7) The Appi ic a  t  i  o n o f  I c e . -  Tee i s  u s u a l ly  a p p lie d  by means of  
a bl e ld e r  or o p e c ia l l y  co n stru c ted  b a g .I t  must be cracked xnto  
p ie c e s  the s i z e  o f  a w alnut,and in trodu ced  in to  the bag w ith  a 
l i t t l e  water -  the bag be ing  about a h a l f  or tw o -th ir d s  f u l l .The 
a ir  i s  then squeezed out,and  the stop per  a d j u s t e d .I f  the bag be 
f i l l e d , o r  a i r  enough be l e f t  in  to d is te n d  i t , i t  w i l l  conform 
- i t s e l f  to the p a rt  to which i t  i s  a p p lied .A  much more e f f e c t u a l  m eth­
od o f  apolyinw i c e  to  the abdomen or over the h ea r t  i s  by spreading  
out a th ic k  la y e r  o f  f in e ly -c r a c k e d  i c e  between the f o ld s  o f  a 
coarse to w e l,w h ich  i s  then p laced  d i r e c t l y  over the s k i n . I t  i s  not  
a v a l ia b le  for  prolonged u s e ; i t  i s  alm ost sure to  wet the bedding,and t 
the method r e q u ir e s  con sta n t w a tc h in g .F r ic t io n s  w ith  i c e  are 
powerful means of d ep ress in g  the temperature o f  the  body,and may 
th e re fo re  be r e so r te d  to  when,for some reason or o th e r ,th e  co ld  
bath  cannot be obta ined ,and  when not c o n tra in d ica te d  by the c o n d it io n  
o f  the  p a t i e n t .
(S) Ice-Wat er Fnemata. -  The temperature may sometimes be reduced  
by r e c t a l  in j e c t i o n s  o f  ic e d  water.Ho more than three  or four ounces 
should be employed a t  a tim e.They are,when c a r e fu l ly  ad m in istered ,  
ra th er  g r a te f u l  than o therw ise  to the  p a t i e n t .
M E D IC I IT AT. TK RA TM K U T •
Mild ca ses  o f  typhoid f e v e r  do not u s u a l ly  req u ire  much t h e r a ­
p e u t ic  in te r fe r e n c e .T h e  c h i e f  in d ic a t io n s  fo r  tre a tm en t ,-  a p a r t  
from c o m p lica t io n s ,w h ich  a r e  tr e a te d  on t h e ir  own m er its  in  term s 
o f the f e b r i l e  a f f e c t i o n  e x i s t i n g , -  are fu rn ish ed  by the h e igh t  o f  
the tem perature;and t h i s  i s  b e s t  met by measures o f  hydrotherapy as  
j u s t  d e t a i l e d .
A n t i p y r e t i c s .
In te r n a l  a n t ip y r e t ic s  are s t i l l  in  grea t favour w ith  many 
p r a c t i t i o n e r s ,but l e s s  so s in ce  the va lue  o f  the Brand treatm ent  
has come to  be alm ost u n iv e r s a l ly  ap p rec ia ted .O f the a n t ip y r e t ic s  
in  u s e ,q u in in e  and the c o a l - t a r  d e r iv a t iv e s  are the most im p o r ta n t .
In order to produce a decided a n t ip y r e t ic  e f f e c t ,  qu in ine  m ust 
be g iven  in  la r g e  doses.M urchison says th a t  a dose o f  from 15 to  20 
gra in s  c a u s e s , w ith in  an hour or tw o ,a  f a l l  o f  temperature a n d , to  a  
l e s s  e x te n t  o f  the p u l s e - r a t e , which may l a s t  from twelve to e ig h te e n  
hours;and th a t  he has never known any other d isa g re ea b le  symptoms 
r e s u l t  from i t s  use  than n o is e s  in  the e a r s , temporary a c c e le r a t io n  
and i r r e g u la r i t y  o f  the r e s p ir a t io n ,a n d  o cca s io n a l  vom itin g .T h is  
q u an tity  w i l l , h ow ever,o ften  be found to be i n s u f f i c i e n t  to produce 
a notab le  red u ction  o f  the tem perature, and i t  i s  th e re fo re  necessary  
o c c a s io n a l ly  to in c r e a se  it .L ieberm e& ster  was accustomed to  g ive  
a d u lts  from 22 to 45 gra in s  o f  the su lp h ate  or hydroch lorate  o f  
quinine;and t h i s  dose had to be taken w ith in  the space o f  h a l f  an 
h o u r ,o r ,a t  m ost,an  h o u r ,-  as i t  i s  u s e l e s s ,h e  s a y s , t o  exp ect the f u l l  
b e n e f i t  o f  t h i s  dose to  appear i f  i t  i s  d iv id ed  and i t s  a d m in is tra t­
ion  extended over a lo n g e r  time.He never repeated  i t  in  l e s s  than  
tw enty-four  h ou rs ,an d ,as  a r u le ,n e v e r  gave i t  again^before the . 
qLapse o f  two days .Jfttrgensen has exceeded the dose o f  45 gra in s  
w ithout observ ing  any bad e f f e c t s  from it.When th ese  la r g e  doses  
are ta k e n ,th e  f a i l  o f  the temperature u s u a l ly  b eg ins a few hours 
a f t e r  the a d m in is tra t io n  o f  the  remedy -  the minimum being reached in  
from s i x  to tw elve hours;and i t  i s  u s u a l ly  not u n t i l  the second  
day th a t  the temperature a t t a in s  i t s  former h e i g h t . I t  i s  found in  
p r a c t ic e  th a t  the  most decided  r e s u l t s  are obtained when the drug 
i s  g iven  in  the e v en in g ;so  th at the time o f  i t s  f u l l e s t  a n t ip y r e t ic  
e f f e c t  w i l l  co in c id e  w ith  th a t  o f  the morning rem iss io n .  When th ese  
la rg e  doses  xjroduce v o m it in g ,a s  they o c c a s io n a l ly  w i l l ,  the remedy 
may be g iv en  by the rectum or hyp oderm ica lly .Q uin ine , i t  should be 
n o te d ,p o ss e s se s  the grea t advantage over the co ld  bath  th a t  i t  may 
be g iv en  in  co n d it io n s  in  which i t  would be dangerous to  r e so r t  
to the la t t e r .T h e  e x i s t e n c e  o f  great cardiac w eakness,o f p e r fo r a t io n  
of the b ow el, or o f  i n t e s t i n a l  haemorrhage do not u su a l ly  c o n s t i t u t e  
c o n tr a in d ic a t io n s  to i t s  u s e .
A c e t a n i l id . an tiibvr in . and phenacetin  are the most important o f 
the c o a l - t a r  d e r iv a t iv e s .A l t h o u g h , i f  g iven  in  s u f f i c i e n t  d o se s ,th e y  
w i l l , as a rule,jreduce the tem p era tu re ,th e ir  use  i s  not unattended  
w ith  danger.numerous in s ta n c e s  have occurred in  which dangerous,^
 ^ and even f a t a l  d ep ress ion  and c a l la p s e  have fo l lo w ed  t h e i r  adm in istr—
* a t io n  -  even in  moderate ddses.The employment o f  these  drugs as 
" a n t ip y r e t ic s  should be l im i t e d  to acujfe fe v e r s  o f  the s th e n ic  typer
t' ' 'ey a r e  n o t  s u i t a b l e  f o r  c o n t i n u e d  a d m i n i s t r a t i o a i n  an adynamic  
f e v e r  l i k e  t y p h o i d .T h e  o c c a s i o n a l  u s e  o f  c,, s m a l l  q u a n t i t y  as  an 
a d j u v a n t  to  t h e  c o l d  b a t h  i s  aG m iss i  b l e  , b u t  even  i n  such  c a s e s  
i t  i s  a s  - e l l  t o  g i v e  a s t i m u l a n t  a t  t h e  s av e  t im e  to  c o u n t e r a c t  
any p o s s i b l e  d e p r e s s ! n g  a c t i o n . T h e  use o f  gu a i a c o l  -  e x t o l l e d  by 
many -  i s  open to  t h e  same o b j e c t i o n s  a s  th e  c o a l - t a r  p r e p a r a t i o n s . 
When p a i n t e d  on th e  s h i n , i t  p r o d u c e s  a  prompt  -  t h o u g h  t e m p o ra ry  -  
f a l l  o f  t e m p e r a t u r e .
_ J HEATifFFT.
T in s  a ims ax t h e  d e s t r u c t i o n  o f  t h e  t y p h o i d  b a c i ]  1 i  and  t h e i r  
p r o d u c t s  i n  t h e  i n t e s t i n a l  canal .  . I t  i s  done by means o f  AMTSRPTICS, 
which a l s o  a r r e s t  f e r m e n t a t i o n  and check  th e  a c t i v i t y  o f  t h e  o r d i n a r y  
i n t e s t i n a l  b a c t e r i a , v h i c h  a r e  b e l i e v e d  t o  become v i r u l e n t  i n  
co n seq u en ce  o f  a s s o c i a t i o n  w i t h  t h e  b a c i l l u s  typhosu . 3 .A l a r g e  
number o f  a n t i s e p t i c  d ru g s  have  b e e n  employed f o r  t h e  p u r p o s e , a n d  
a p p a r e n t l y  w i t h  ~ r e a t  b e n e f i t . T h e  .d u ra t io n  o f  t h e  d i s e a s e  i s  n o t  
u s u a l l y  s h o r t e n e d , b u t  i t s  c o u r s e  i s  r e n d e r e d  m u l l  and i t s  m o r t a l i t y  
l e s s e n e d . T h e  a s s u m p t i o n  t h a t  t y p h o i d  f e v e r  can be a r t i f i c i a l l y  
a b o r t e d  h a s  b e en  made upon  i n s u f f i c i e n t  e v i J e n c e .U n d o u b t e d  c a s e s  o f  
s p o n ta n e o u s  a b o r t i o n  o f  t h e  d i s e a s e  a r e - o c c a s i o n a l l y  o b s e r v e d .
The a l l e g e d  t e r m i n a t i o n  o f  t y p h o i d  f e v e r  i n  t h e  c o u r s e  o f  a  few d a y s ,  
a s  a  r e s u l t  o f  some s p e c i a l  fo rm  o f  t r e a t m e n t , demands t h e  i n c o n t r o ­
v e r t i b l e  e v i d e n c e  o f  a  l a m e  s e r i e s  o f  c a s e s  to  e s t a b l i s h  i t s  
c o r r e c t n e s s . T h e  c o l d - w a t e r  t r e a t m e n t  i s  by f a r  s u p e r i o r  t o  the  
a n t i s e p t i c  t r e a t m e n t  a b o u t  t o  be d e s c r i b e d . T h e  l a t t e r  i s  i n t e n d e d  
r a t h e r  f o r  u s e  i n  t h e s e  c a s e s  i n  w h ic h  t h e  f o rm e r  i s  o f  i n c o v e n i e n t  
o r  n e g a t i v e d  a p p l i c a t i o n .
Calomel  has  , p e r h a p s  , b e e n  more sy 31 e r n a t i c a l l y  u s e d  t h a n  any 
c t :  ; r  d r u g •11 i s  employed n o t  o n ly  b e c a u s e  of  i t s  a n t i s e p t i c  p r o p e r t ­
i e s  , b u t  b e c a u s e  i t  i s  a l s o  a  s a f e  and  e f f i c i e n t  l a x a t i v e . I t  i s  
v e r y  p o p u l a r  i n  Germany, where  n  g r a i n s  o f  th e  d r u g , a n d  i n  some 
c a s e s  a  much l a r g e r  d o s e , a r e  g i v e n  f o u r  t im e s  d a i l y , on a l t e r n a t e  
d a y s , a s  soon  a s  th e  n a t u r e  o f  the d i s e a s e  i s  f u l l y  r e c o g n i s e d .  I t  
i s  c l a i m e d  f o r  t h i s  t r e a t m e n t  t h a t , when i t  i s  begun  e a r l y , t h e  r a t e  
o f  m o r t a l i t y -  and  t h e  d u r a t i o n  o f  t h e  d i s e a s e  a r e  much l e s s  t h a n  t h e  
same o t h e r w i s e  would  b e . I t s  a d v o c a t e s  , h o w e v e r , a d m i t  t h a t  t h e  l a t t e r  
i s  n o t  a lw a y s  th e  c a s e . S a l i v a t i o n  i s  r a r e l y  p r o d u c e d  by t h e  
c a lo m e l .T h e  a d m i n i s t r a t i o n  o f  e a c h  dose  i s  f o l l o w e d  by a  d e c i d e d ,  
a l t h o u g h  t e m p o r a r y , r e d u c t i o n  o f  t e m p e r a t u r e ; and t h e  d i a r r h o e a , w h i c h  
i s  a t  f i r s t  i n c r e a s e d  by i t , s u b s e q u e n t l y  d i m i n i s h e s .
R o se n b ac h  recommends n a p h t h a l i n . w h ich  may be g i v e n  a l o n e  or  
wi' th c a lo m e l .A s  an  a n t i s e p t i c  i t  i s  much i n f e r i o r  to  o t h e r s  ; a n i  
i t s  v a u n t e d  a b o r t i v e  e f f e c t  i n  e a r l y  c a s e s  h as  n e v e r  b e e n  s a t i s f a c t ­
o r i l y  e s t a b l i s h e d .
B e t a - n a n  fa thai iis  a  p o v e f u l , n o n - t o x i c , and -  i n  p r o p e r  d o se s  -  
n o n - i r r i t a n t  g e r m ic id e .F r o m  5 t o  10 g r a i n s  may be g i v e n  t h r e e  t im e s  
a  day i n  w a f e r s , c a p s u l e s , o r  t a b l e t s . I f  c o n s t i p & t i o n  e x i s t s , s a l i c y l a t e  
o f  magnes ium may be combined ad th  i t , o r  s a l i c y l a t e  o f  b i s m u th  
th e  o p p o s i t e  c o n d i t i o n  r e q u i r e s  a n  a s t r i n g e n t  (B o r c h a r d ) . T h e  d ru g  
i s  v e ry  h i g h l y  spfeken o f .A bdom ina l  p a i n  a n 1 m e te o r i s m  d i m i n i s h , t h e  
tongue becomes  c l e a n  and  m o i s t , a n d  th e  p a s s a g e s  l o s e  t h e i r  
o f f e n s i v e  s m e l l . C o n v a l e s c e n c e  i s  more r a p i d , a n d  s e c o n d a r y  c o m p l i c a t ­
io n s  f e w e r .
Thymol i s  a l s o  a  ve ry  e f f i c i e n t  a n t i s e p t i c , and  may be g i v e n  in  
doses  o f  f r o m  20 to  40 g r a i n s  p e r  d iem .  •
A m i x t u r e  of  .t i n c t u r e  o f  i o d i n e  and  the  p r o p o r ­
t i o n  o f  two p a r t s  o f  t h e  f o rm e r  t o  one o f  t h e  l a t t e r ,  has  been 
h i g h l y  recommended i n  t h i s  d i s e a s e  -  e s p e c i a l l y  when n a u s e a  and 
v o m i t in g  a r e  ' p r e s e n t  . I t  does  ' n o t , h b v e v e r , e x e r t  any l o c a l  a c t i o n  
upon t h e  i n t e s t i n a l  c a n a l , a s  i t  i s  r e a d i l y  a b s o r b e d  f rom  t h e  s to m ac h .
0 h i o r i n e - ? / a t e r  was recommended lo n g  ago  by S i r  Thomas' Watson 
and M u r c M s o n . l t  has  s i n c e  b e e n  p o p u l a r i s e d  by Burney Yeo.The 
n e c e s s a r y  s o l u t i o n  o f  c h l o r i n e  gas  i s  p r e p a r e d  a s  f o l l o w s : T h i r t y  
g r a i n s  o f  pow dered  p o t a s s i u m  c h l o r a t e  a r e  p l a c e d  i n  a  b o t t l e , o f  the  
c a p a c i t y  of  tw e lv e  o u n c e s , a n d  f o r t y  minims o f  s t r o n g  h y d r o c h l o r i c  
a c i d  p o u red  upon i t . T o  p r e v e n t  th e  e s c a p e  of  th e  c b l o r i h e  g a s , c u e  
b o t t l e  i s  t i ' l i t l y  c o rk e d  u n t i l  q u i t e  f i l l e d  w i t h  th e  g r e e n i s h -  
y e l l o w  gas  . L i t  t i e  by l i t t l e ,  t h e  b o t t l e  i s  tr .en f i l l e d  wi t h   ^w a t e r  -  
the  b o t t l e  b e i n g  w e l l  sh a k e n  a t  e a c h  a d d i t i o n . B u r n e y  Yeo a i d s  t o  ^ 
tw e lve  ounces  o f  t h i s  s o l u t i o n  t w e n t y - f o u r  o r  t h i r t y - s i x  g r a i n s  of  
q u i n i n e  and an ounce of  o r a n g e - p e e l  s y r u p ; a n d  he ~ iv e s  to  an  a d u l t
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an ounce close e v e ry  tw o ,th r e e ,o r  four  hours -  accord ing  to the  
s e v e r i t y  o f  the case.Y eo  cla im s from  h i s  combi nation  o f  c h lo r in e  
and qu in ine  g r e a t  p o s s i b i l i t i e s  and remarkable e f f e c t s .T h e  tongue 
c lea n s  q u ick ly ,a n d  ‘the o f f e n s iv e n e s s  o f  the evacu ation s  su b s id es  
w ith in  t'ven ty-fou r  hours a f t e r  beg inn ing  the treatment .There are  
a lso  a m o d if ic a t io n  and a su s ta in e d  d ep ression  o f  the p y r e x ia ,  
the average c o u r s e l f  the d is e a se  i s  sh o r te n e d ,th e  P h y s ica l  s tr e n g th  
and i n t e l l e c t u a l  c le a r n e s s  o f  the p a t ie n t  are m aintained w ith  l e s s  
need fo r  s t im u la n t s , there  i s  a g r e a te r  power fo r  a s s im i la t in g  fo o d , .' 
and a rapid  and complete c o n v a le sc e n c e ,a s  w e ll  as,Y eo s a y s ,g r e a t  
a n t i s e p s i s .
The va lue  o f  s a l o l  as an i n t e s t i n a l  a n t i s e p t i c  i s  e s t a b l i s h e d .
I f  h a s , however, the same d isadvantage as naphthol in  be ing  in s o lu b le  
in  water.B# the a c t io n  o f  th e  p a n c r e a t ic  j u i c e  i t  i s  decomposed in to  
c a r b o l ic  a c id  and s a l i c y l i c  a c i d . I t  a c t s  upon the a lim entary  canal 
l i k e  n ap h th o l;and i t  may be g iv en  in  w a fe r s , c a p s u le s , or t a b l e t s .
Hare says i t  i s  l ik e w is e  a ur inary  a n t i s e p t i c , a s  in  i t s  e l im in a t io n  
i t  s t e r i l i s e s  the u r in e .T h is  i s  denied by Mark Richardson,who  
found typhoid  b a c i l l i  p e r s i s t i n g  in  the u r i n e ,a f t e r  a d a i ly  dose o f  
th ir ty  g r a in s , f o r  t h ir t y  days.
Richardson recommends u r o tr o o in  as v a s t ly  su p er ior  to s a l o l  
as a urinary a n t i s e p t i c .H e 'has convinced h im se lf  o f  i t s  r e l i a b i l i t y  
in  t h i s  r e sp e c t  by a c tu a l  experim ent.
jym Xm iQIQ, SGRmit, v
Bokenham (T rans,P a th .S o c , , 1 8 9 8 ,p . 3 7 3 ) , in  1 8 9 8 ,prepared an 
antmtyphoid serum,by in o c u la t in g  a horse w ith  f i l t e r e d  c u ltu r e s  o f  
the b a c i l l i  and then w ith  dead bod ies  o f  the organisms th em se lves .  
This serum co n fers  immunity upon rabbits.Krurnbeim (C ited  by W alker,-  
Jour^of P a t h .& B a c t . ,1 9 0 1 ,p.25L) u ses  f i l t e r e d  c u l t u r e s , then  
b a c te r ia  k i l l e d  by c a r b o l ic  acid .T he b a c i l l i  are grown fo r  
fo u r tee n  days in  broth , to which o n e -h a lf  per c e n t .o f  phenol i s  then  
added.The c u l tu r e s  are in j e c t e d  su bcutaneously ,and  co n sid erab le  
c o n s t i t u t io n a l  d isturbance may be produced,and a b sc e sse s  a l s o .
The serum o f  the horse i s  drawn o f f , and used a f t e r  a dosage o f  150 
c .c .b a s  been r e a c h e d .A n t ib a c te r ia l  serum h a s ,so  fa r ,h o w e v er ,g iv e n  
unfavourable r e s u l t s  in  the hands of those  who have t r i e d  i t .
,QE. ZJZ •
By means o f  t h i s  e x t r a s t , Jez  c laim s th at in  typhoid fev e r  the 
general c o n d it io n  o f  the p a t ie n t  im proves, the p u lse  becomes s lo w e r ,  
t h e ' temperature f a l l s  c o n s id e r a b ly , and th e  morning remission^become  
more m arked,diarrhoea being a l s o  checked .Jez tre a ted  18 c a se 3  w ith  
t h i s  e x tr a c t ,a n d  a l l  recovered .O ther observers have had s im i la r ly  
f i r t u n a te  r e s u l t s .T h e  e x tr a c t  i s  prepared by i n j e c t in g  r a b b its  
with a typhoid  c u ltu r e  and so immunising th e m ,k i l l in g  the an im als ,  
and than e x tr a c t in g  the minced-up sp le e n ,b r a in ,a n d  sp in a l  cord, 
as w e l l  as the bone-marrow, and the thymus v ia n d ,w ith  a s o lu t io n  oon-  
i s t i n r  o f  sodium c h lo r id e ,g ly c e r in e  and a l c o h o l ,w ith 'a  l i t t l e  c a rb o l­
i c  a c i d . I t  forms a dark and reddish-brown f l u i d  o f  a lk a l in e  r e a c t . -  
ion ,w h ich  i s  given by the m outh,in  d e sser tsp o o n fu l  d o ses ,eb ery  one 
or two h o u rs , according to  th e  s e v e r i ty  of the symptoms,u n t i l  the  
temperature becomes r e m it te n t , th e n  every three hours u n t i l  the  
morning temperature i s  brought down to 1 0 0 .5 ']? .An ordinary case ' 
req u ires  about seven teen  ounces o f  the e x tr a c t .
PETMTSHKY’S TYPHOYh .
Petrushky (Deut.med.Woch. ,1 9 0 2 ,p .2 l2 )  rep orts  good r e s u l t s  
w ith  a p rep aration ,w h ich  he d e s ig n a te s  ty p h o in ,c o n s is t in g  o f  dead 
b a c i l l i , i n  c a se s  o f  ordinary typhoid f e v e r . I t  i s  c o n tra in d ica te d  
when th e  d is e a se  i s  advanced,and a ls o  when there i s  a tendency to  
cardiac f a i lu r e  or general in t o x ic a t io n ,o r  com p lication s e x i s t . I t  
has not been rece ived  with favour by the p r o fe s s io n .
.IBIftHI/.fiS ■ J ACCIlSU ‘ ;
This aims a t  p r o p h y la x is , but may be co n v en ien tly  considered  a t  
t h i s  juncture .T he method i s  r e a l ly  founded upon the experiments o f  . 
P f e i f f e r  and K o lle  (Deut.med.Woch.,1 8 9 6 ) ,made in  1 8 9 6 ,as  ^ to^the  
e f f e c t  o f in o c u la t in g  p a t ie n t s  w ith  c u ltu r e s  o f  typhoid o a c i l l i .  
W right’s vaccine  c o n s i s t s  o f  c u ltu r e s  o f  the b a c i l l i^ ty p h o su s  grown 
in  broth  fo r  fou r  weeks,and then s t e r i l i s e d  by h e a t in g , fo r  from 
ten to f i f t e e n  m in u te s ,a t  60*C.The vaccine  i s  s t e r i l i s e d  and
preserved  by the a d d it io n  o f  c a r b o l ic  a c id  or l y s o l .F o r  in j e c t io n  
in fo  a man xhe minimal dose ds the minimal l e t h a l  one fo r  a 
g u in ea -p ig  weighing 100 grammes.Redness and pain, a t  the s i t e  of
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in o c u la t io n  a te  produced ,as v e i l  as some (u s u a l ly )  s l i ig h t  • 
co ns tii tu t i  o rial d istu rb ance  .T h is , however, may be severe  and s e r io u s ;  
and Wright now u ses  a weaker va cc in e  g iv en  in  two d iv id ed  doses  
(P r a c t i t io n e r ,M a r c h ,1 9 0 4 ,p . 3 6 1 ) . S t a t i s t i c s  -  mainly from o b serv a t io n s  
on the d ifferent:  u n i t s  o f  th e  B r i t i s h  Army in  South A fr ic a  -  speak  
e lo q u e n t ly  fo r  the e f f i c a c y  o f  the remedy,which i s  very r a p id ly  
coming in to  general fa v o u r .
■ S Y M P T O M A T I C  :T R E A T M E N T .
HE ABAC Hid. -  The headcahe o f  the e a r ly  days o f  the a t ta c k  
g e n e r a l ly  r eq u ire s  no s p e c ia l  t r e a tm e n t ; i t  su b s id es  spontaneously  
between the end of the f i r s t  and the middle o f  the second week. 
Absolute q u i e t , e x c lu s io n  o f  l i g h t , l o c a l  a p p l i c a t io n s , e sometimes 
co ld ,som etim es warm,- c o n s t i f u t e ,a s  a r u l e , a l l  that aught to be 
done to r e l i e v e  i t . A  mustard p l a s t e r  to the nape o f  the neck i s  . 
o f te n  of s e r v i c e . I f  s t i l l  p e r s i s t in g , f r o m  three to f i v e  t r a in s  o f  
a n t ip y r in ,o r  of' p h e n a c e t in ,a t  sh o rt  i n t e r v a l s , w i l l  u s u a l ly  s u f f i c e  
to d i s s ip a t e  i t .F o r  severe  c a s e s , su p p o s i to r ie s  o f  the e x tr a c t  o f  
ooiurn (or.{r) may be employed.
i s s m U A * -  In the -early days o f  the d isea se  insomnia i s  o f te n  
an important symptom.Like the headache, i t  u s u a l ly  d im in ishes some 
time during the course o f  the second week;on the o ther  h a n d ,i t  i s  
o c c a s io n a l ly  p e r s i s t e n t  and exhausting.Bromide o f  sodium (g r .x v )  
an d chi o r a], by dr a t e ( g r . v i  i  i ) ,  i  n combination, are p r obably the 
most e f f i c i e n t  h yp n otic s  fo r  use in  typhoid f e v e r ;but they should  
be very c a r e fu l ly  handled i f  the  h eart i s  weak.
j m l i m s m , jsom aia ifflaan a  s t u p o r  are b e s t  r e l ie v e d  by h y d ro th e r ­
apy and stimulants.Among the l a t t e r , a lc o h o l  stands f i r s t  and alm ost  
a lo n e ;s p i r i t s  o f chloroform  and o f  camphor are o f  use in  em ergencies;  
e i t h e r  may be adm in istered  su b cu ta n eo u sly , or a 5 - p e r - c e n t . s o l u t i o n ' 
of camphor in  ether.Ammonium carbonate i s  o f i n f e r i o r  v a l u e ; i t  i s , 
however, fre q u en t ly  used in  the treatm ent o f  pulm ofir y c ompli c a t i  ons . 
S ib er ia n  musk i s  a powerful s t im u lan t in  co n d it io n s  o f  nervous 
d e g r e s s io n .I t s  hi Mi c o s t ,a n d  the d i f f i c u l t y  o f  ob ta in in g  i t , s t a n d  
in  the way o f  i t s  general use in  th ese  c a s e s . I f  de lir ium  be 
marked or coma th r e a te n ,g r e a t  b e n e f i t  i s  o f te n  derived  from th e  
l o c a l  a p p l ic a t io n s  o f  co ld  to  the head,by means e ither- o f  the co ld  
douche or o f  the ic e -c a p  -  the h a ir  being p r e v io u s ly  cut sh o r t .
These a p p l ic a t io n s  must be tr a n s ie n t  and not too fre q u en tly  repeated ,  
otherw ise  they may produce d ep ression  or c o l la p s e .A t  the same tim e,  
warm a p p l ic a t io n s  to the f e e t  and le g s ,a n d  sinapism s to the p r e -  
cord ia  or ep ig a str iu m ,a re  c a l l e d  for.T he t e p id  or warm bath  i s  
often  fo l lo w ed  by good r e s u l t s  .S&rson says he has obtained  alm ost  
m agical r e s u l t s  by the a p p l ic a t io n  of l e e c h e s  to the tem ples or 
behind the ears  when the symptoms su ggest  in c ip ie n t  m e n in g it is ;  
b l i s t e r s  a r e , how ever,to  be avo ided .D over1s powder u s u a l ly  d i s s i p a t e s  
nocturnal r e s t l e s s n e s s , as a l s o  do va ler ian ,cam p hor , and the b ro m id e s . 
The c o n d it io n  in  q u es t io n  y i e l d s  to ca th eter ism  when r e te n t io n  of 
urine  produces i t ,w h ic h  i s  freq u en tly  the c a se .A c t iv e  de lir iu m  
y i e l d s , a s  a r u l e , t o  hypodermic in j e c t io n s  o f  hyoscine  in  l / 2 0 0  g r .  
doses.Good nursing and p e r fe c t  q u ie t  are e s s e n t ia l  in  th ese  c a s e s .
m s m i s  i  s r a r e ly  so severe  as not to y i e l d  to the use of 
sim ple remedies -  such as the a p p l ic a t io n  of i c e  to the forehead  
or back o f  the  n eck ,or  o f  s t y p t i c s  l o c a l l y . I n  a few c a se 3 , however, 
i t  i s  profuse;an d  i t  w i l l  then be necessary  to have recourse  to  
hypodermic in j e c t i o n s  o f  ergo t i n e , p lugging o f  the n o s t r i l s , l in s e e d  
p o u l t ic e s  to the back o f  the neck ,or  adrenal-in c h lo r id e .
VOMTTTWG i s  not a common symptom except ea r ly  in  the d i s e a s e ,  
when i t  can u s u a l ly  be checked by the a d m in is tra t io n  of an emetic  
and by the a p p l ic a t io n s  of sinapism s to the e p ig a s tr iu m .T h e u se  
of em etics  i s  no lo n g e r  a d v isa b le  when i t  occurs a f t e r  the f i r s t  
w eek ,It  i s  then b e t t e r  to t r u s t  to sm all doses o f  hydrocyanic or 
c a r b o lic  a c id ,arom atic  sr>irit o f ammonia,calomel, or b is m u th . l t  w i l l  
be o ften  found that l im e-w ater  and m ilk  w i l l  remain upon the 
stomach when every o ther  a r t i c l e  o f  food or medicine i s  r e je c te d .
In 3 ome severe  c a se s  t h i s  symptom may be r e l ie v e d  by the frequent  
a d m in is tra t io n  of sm all q u a n t i t ie s  o f  brandy in  ic e d  soda-w ater.
Small q u a n t i t i e s  o f  i c e , o r  teaspoon fu l doses of very hot w a te r ,o f te n
e f f e c t  the same purpose.
TYMPANITIS. -  This common symptom o f  typhoid  f e v e r  o c c a s io n a l ly  
c a l l s  for prompt r e l i e f ; f o r , i n  a d d it io n  to  in te r fe r e n c e  w ith  the 
descent o f  the diaphragm and other d iscom forts  yvhicn i t  produces,
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the d is ten d ed  c o n d it io n  o f  the bowels in c r e a se s  the r is k  of  
p e r f o r a t io n .I t  i s  u s u a l ly  s u f f i c i e n t  to employ embrocations or 
stu pes  o f  equal p a r ts  o f  tu rp en tin e  and o l iv e  o i l , o r  o f camphor 
l i n i m e n t . I f  the tym pan itis  c o e x i s t  w ith  c o n s t ip a t io n , enemata -  
eitZner with or w ithout a sm all q u a n tity  o f  tu rp en tin e  -  may o f te n  
be used  with advan tage . I f  i t  i s  extrem e,an  i n t e s t i n a l  tube should  
be in trodu ced  very c a r e f u l ly  in to  the rectum,and the gas drawn o f f .  
C hareoal, a s a f o e t id a ,be ta -n a p h th o l , and s a l o l  have been gi ven in  t h i s  
c o n d it io n  wit!:, a view o f  p reven tin g  or a r r e s t in g  decom position o f  
the i n t e s t i n a l  contents.W hen the tym panitis  i s  due to s e b i l i t y  and 
to a p a r e t i c  d i s t e n s io n  o f  the b o w e l . i t  i s  to be met by fr e e  
s t im u la t io n  w ith  w hisky,and a l s o  by the use o f  s try ch n in e  in  f u l l  
doses .Puncture  of th e  co lon  i s  an op era tio n  a tten ded  w ith  c o n s id er ­
able  danger to the p a t ie n t ,a n d  by many good a u t h o r i t i e s  i s  not  
b e l ie v e d  j u s t i f i a b l e  in  t h i s  d i s e a s e .
-DIARRHOEA.-  So lon g  as the  s t o o l s  are o f  moderate amount,and 
do not exceed  three or  four in  the tw enty-four h o u r s , th i s  c o n d it io n  
does not c a l l  for  s p e c ia l  t r e a t m e n t : i f , however, the evacu a tion s  are  
copious or f r e q u e n t , i t  becomes n ecessa ry  to co n tro l them,When 
diarrhoea i s  due to erro rs  in  d i e t , -  such as the use o f  improper 
food or e x c e s s iv e  amounts o f  f o o d ,p a r t i c u la r ly  m ilk  and the strong  
animal b r o t h s , -  i t  u s u a l ly  abates upon the s u b s t i t u t io n  o f  a more 
s u i ta b le  d ie ta ry .D ia r rh o ea  may a ls o  a r i s e  in  consequence of the  
p a t i e n t ' s  d r i l l i n g  e x c e s s iv e  amounts of f lu id s ,w h ic h  pass through  
the bowels w ithou t be ing  absorbed and s t im u la te  the s e c r e t io n s  o f  
the i n t e s t i n a l  mucous membrane.In th e 'ab sen ce  o f  these  c a u s e s , i t  i s  
to be a t t r ib u t e d  to l e s i o n s  in  the i n t e s t i n e s . I t  i s  then b e s t  
tre a ted  by d i s in f e c t a n t  and soo th in g  remedies -  e .g . ,b i s m u th  
subcarbonate or su b n itr a te  in  la r g e  d oses -ev ery  four or s i x  hours.
To t h i s  may be a d d e d , i f  n e c e s s a r y , opium in  doses p rop ortion ate  to 
the ave o f  the p a t ie n t ;b u t  care should be taken not to produce 
c o n s t ip a t io n .  Opium may be advantageously  adm in istered  in  enemata  
of s ta rch -w a ter  or s u p p o s i t o r i e s , with or w ithout the t in c tu r e  of  
cannabis ind ica .A ny  o f  the other a s tr in g e n t s  or i n t e s t i n a l  a n t i s e p t i ­
cs may,in the event o f  the above-mentioned remedies proving u s e l e s s ,  • 
be adm in istered .-
COSfiTIPgTIQW. -  This may require  a t t e n t io n  more freq u en tly  
than diarrhoea.When i t  i s  present so e a r ly  in  the course o f  the  
d ise a se  th a t  i t s  d ia g n o s is  i s  s t i l l  u n ce r ta in  and. has continued fo r  
se v e r a l  d a y s , i t  i s  b e s t  to p r e scr ib e  a sm all dose o f  o l iv e  or c a s to r -  
o i l j f o r  the  in o rd in a te  a c t io n  which fr e q u e n t ly  fo l lo w s  the  
a d m in is tra t io n  o f  t h i s  m ild  pu rgative  w i l l  o f te n  d i3 p e l  a l l  u n ce r t­
a in ty  as to the nature o f  the d is e a se  one has to deal with.When i t  
occurs in  a more advanced s ta g e  o f  the d i s e a s e , i t  i s  b e s t  met by 
the a d m in is tra t io n  o f  enemata,which may c o n t a i n , i f  there  i s  much 
tym pan itis  p r e s e n t ,a  sm all q u an tity  o f  tu rp en tin e .A s p o in ted  out by 
B a g l iv i  (Fuge purgantia  tanquam postern.OPera Omnia M edico-Practica  
e t  Anatomica,1888)" .s tr o n g  c a th a r t ic s  are u t t e r l y  in a d m is s ib le .
TMTBSTIWAT. HAFMOBBHAOE. -  When b leed in g  from  the bo-’eljpccurs, 
the i n t e s t i n a l  t r a c t  must be g iven  complete r e s t  fo r  se v e r a l  hours.
An i c e - b a g ,c o ld  a p p l i c a t io n s , or a co ld -w ater  c o i l  should  be p laced  
upon the abdomen.To r e l i y e  the t h i r s t , t h e  p a t ie n t  may be allow ed to  
suck sm all p ie c e s  o f  i c e , o r  i c e - c o ld  w ater ,o r  co ld  t e a  may be g iv en  
in  spoonfu l d o s e s .A f te r  some hours the p a t ie n t  may be g iven  a t e a ­
spoonfu l o f  co ld  m ilk;and t h i s  may be repeated every two or three  
hours.Beyond t h i s , I f  the b leed in g  i s  s e v e r e ,th e  i n t e s t i n a l  t r a c t  
should  be g iven  complete r e s t  fo r  tw enty-four hours or lon ger  .Opium, 
a c e ta te  o f  le a d  and opium ,sulphate of i r o n ,n i t r o g l y c e r in e , e t h e r , 
s try ch n ia © ,erg o t ,a n d  other s t y p t i c s  may a lso  be u s e d . I f  the haemorr­
hage has been p r o fu s e , normal s a l t  s o lu t io n  should be g iven  by  the  
r ec tu m ,a fter  r a is in g  the f o o t  o f the b e d .I t  i s  n ecessary  to e x e r c is e  
great caurftion in  the return  to regu lar  f e v e r - d i e t .
PFRFQ RATIO IT. -  P e r i t o n i t i  s ,w hether  due to p e r fo r a t io n  
of the i n t e s t i n e  or to o ther c a u s e s , c a l l s  fo r  the fr e e  ad m in is tra t io n  
of opium.When p e r fo r a t io n  o c c u r s ,a l l  food must be d4a©ohtiau©d,and 
s u r g ic a l  treatm ent i n s t i t u t e d ; o r , where th is  i s  not p o s s ib l e , la r g e  
doses o f opium or morphia may be p rescr ib ed .F o ilo w in g  o p e r a t io n ,-  
w hich ,accord ing  to Keen,must not be done during the immediate 
primary shock which l a s t s  during the f i r s t  few h o u r s ,— the d ie t  
must be th a t  o f  the i n t e s t i n a l  p e r fo r a t io n  which has been d ea lth  w ith  
by the su r g e o n .I f  the p a t ie n t  r a l l i e s  w ithout s u r g ic a l  in t e r f e r e n c e , 
or where t h i s  has been*found im p r a c t ic a b le , food may be g iven  a f t e r
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an in te r n a l  o f  tw en ty -fou r  h o u rs , kut only in  very sm all q u a n t i t i e s  
a t  s u f f i c i e n t l y  wide i n t e r v a l s . l t  i s  b e s t  to oenin w ith  tea sp oo n fu l  
doses every three  hours ;and, i f  the food  i s  r e ta in e d ,  t h i s  mayjj§ra dually  
increased.W hen food  i s  r e ie c te d ,w h ic h  i s  u s u a l ly  the c a s e , a g g r a v a t ­
ion  o f  th e  c o n d it io n  must he prevented by g iv in g  the stomach  
complete r e s t .
-CARDIAC. ^HIAKNESS r eq u ire s  the fre e  e x h i b i t io n  o f  a lc o h o l  
of strych n ine .T h e  l a t t e r  may be g iv en  hypoderm ically  in  doses *of g r .  
l / l 3  to  l / l 2  e v e ry  four hours in  urgent cases.Som e c l i n i c i a n s , h o w e v ­
e r ,p r e f e r  c a f f e i n e , o r  combine i t  w ith  s tr y c h n in e .D ig i fc a l is  i s  not  
always a sa fe  remedy -  e s p e c i a l l y  when m yo ca rd it is  e x i s t s ,  
n i t r o g ly c e r in e  ( g r . l / 5 0  in  a lc o h o l  or e th er )  hypoderm ically  u s u a l ly  
meets the in d ic a t io n s  presented  in  cases  o f  sudden card iac  f a i l u r e ,  
s inapism s to the p record ia  and ep igastr iu m  are u s e fu l  adjuvants  
to  th ese  measures.The f o o t  o f  the hed must be ra& d ,and  t h e  p i l lo w s  
removed when the weakness o f the  c i r c u la t io n  i s  extrem e.
J5EPHELAP req uire  a t t e n t io n  on g e n e r a l
p r i n c i p l e s .
During the f i r s t  few weeks o f  c o n v a le sc e n c e ,th e  d ie t  req u ires  
as much care and a t t e n t io n  as i t  r ec e iv ed  during the f e b r i l e  p er iod  
o f the a t t a c k ; in  f a c t , s i n c e  th ese  p a t ie n t s  o f te n  develop a ravenous 
a p p e t i t e ,born o f  s e v e r a l  weeks' m ilk d ie t  and f e v e r ,e v e n  g r ea ter  
care i s  necessary .T he p a t i e n t ’ s w ishes should in  no w ise govern  
h is  d i e t ;and r e l a t i v e s  and fr ie n d s  should be s e r io u s ly  cautioned  
a g a in s t  g iv in g  him anythin*? not s p e c i f i c a l l y  ordered by the m edical  
attendant.T he u lc e r s  in  the i n t e s t i n e  o f te n  remain unhealed fo r  
some time a f t e r  the subsidence o f  the fev er;an d  erro rs  in  d ie t  may 
th e r e fo r e  r e a d i ly  cause recru descences of £fcKrer,if not true r e la p ses  
and death.As during the e a r ly  days o f  convalescence  the temperature  
remains l a b i l e ,morning and evening thermometric o b serv a tion s  should  
be taken fo r  a t  l e a s t  a week;and during t h i s  time the d ie t  must 
be r e s t r i c t e d  to m i lk ,e g g s , c u s ta r d s , animal broths or j e l l i e s , a n d  the  
l i g h t e r  £airin3iceous foods .At the end o f  a week, whole some and e a s i l y  
d ig e s te d  s o l i d  food -  in c lu d in g  meat -  may be resumed;but the 
e f f e c t  o f  such changes o f  d ie t  upon the temperature and genera l  
co n d it io n  o f  the p a t ie n t  i s  to be c a r e fu l ly  w a tc h e d .I f  d iarrhoea  
p e r s i s t s , i t  i s  to be tre a ted  by bismuth and sm all doses o f  opium -  
e i t h e r  a lone or in  con ju n ction  w ith  the m ineral a c i d s . I f  there i s  
a tendency to c o n s t ip a t io n ,s im p le  enemata or glyw erine su p p o s i to r ie s  
may be employed f o r  i t s  r e l i e f  .M ilk ,w ith  whisky or w ine,once a day, 
may be of s e r v ic e  during c o n v a le sce n c e .In  several* c a s e s , i n  which 
much a lc o h o l  has been g iv en  during the i l l n e s s , i t  i s  u s u a l ly  n e c e s s ­
ary to continue s t im u la t io n  fo r  some time a f t e r  the subsidence of  
the fe v e r .O th e r w ise , a lc o h o l  should be d ispensed  w ith  as soon as 
p o ss ib le .Q u in in e ,ir o n ,,a n d  c o d - l iv e r  o i l  may be g iv en  i f  the 
convalescence  be tardy and anaemia p e r s is t s .C a r e  should  be taken not  
to  l e t  the p a t ie n t  s i t  up before  the end of the  f i r s t  w eek .I t  i s  
important l ik e w is e  to guard p a t ie n t s  a t  t h i s  s ta g e  from undue f a t ig u e  
or excitem ent o f  any k in d .F in a l ly ,a  change o f  a i r  and scene shou ld ,  
whenever p o s s ib le ,b e  secu red .
. . . . . . .
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P A R A T Y P H O I D  F H V E R .
This i s  a form o f  typhoid  f e v e r  th a t  has l a t e l y  assumed some 
prominence in  the l i t e r a t u r e , though numerous authors do not even  
m ention i t , o r  d ism iss  i t  in  a few w ord s .O th ers , a g a in ,d e v o te  
c o n s id er a b le  space to i t s  d i s c u s s i o n , -  e s p e c i a l l y  the G erm a n s » -  and 
endeavour to  d r a w  sharp d i s t i n c t i o n s  b e tw e e n . i t  and the parent d i s ­
eas e •
In s p i t e  ,h<v'Te v e r , o f  tne as s e r t io n s  to  the c o n tr a r y , paratyphoid  
f e v e r  -  a term inven ted  by Ch.Achard and B. B en sau d e ,in  1 8 9 6  -  ' 
cannot be d i s t in g u i s h e d  from ordinary typh oid  f e v e r  by any c l i n i c a l  
phenomena,I to p resen ce  may, n e v e r t h e l e s s , be su sp ec ted  by the  absence  
or impairment o f  the ¥ i d a l  r e a c t i o n , t h a t  i s  to s a y , i n  the presen ce  
o f  the u su a l  symptoms o f  typhoid.The r e a l  d i s t i n e t i o n , however, i s  
a b a c t e r i o lo g i c a l  o n e jfo r  the  casual agent o f th e  a f f e c t i o n  i s  the  
paratyphoid  b a c i l l u s  -  an organism which Kayser a f f ir m s  to be o f  
the s i z e  o f  the co lon  b a c i l l u s , a  s o r t  o f hybrid  between i t  and the  
b a c i l l u s  t y p h o s u s . l t  i s  a c t i v e l y  m o t i le ,a n d  o f  about the same s i z e  
and shape as the l a t t e r  m icrobe.The rods s t a i n  prom inently  a t  
the p o le s  w ith  c a r b o l- fu c h s in  when examined in  the b lo o d ;and the  
c o lo n ie s  on g e l a t i n  have a s o r t  o f  waxy appearance , are i r i d e s c e n t ,  
tr a n sp a r e n t , p a le  gray in  c o lo u r ;b u t , u n l ik e  the co lon  organ ism ,there  
i s  no v e i n - l i k e  in d e n ta t io n  on the su r fa c e .fu r th e r m o r e , in  g e l a t i n -  
stab  c u l t u r e , t h e  growth i s  not so braad as the co lon  one,and there  
are no m arginal pro.j e c t io n s  .ITo in d o l  i s  produced,no m atter how lon g  
one w a its  f o r  i t ; a n d  in  n eu tra l  red agar ,on e  w i l l  observe the- 
development o f  a g r ee n ish  f lu o r e s c e n c e  in  t h i r t y - s i x  h o u r s .B o u i l lo n  
i s  c louded as in  the case o f  the  co lon  .organism ,but-not so un iform ly;  
and m ilk  i s  not a f f e c t e d  by i t s  presence.T he r e a c t io n  w ith  lith m u s  
i s  the same as in  the case  o f  th e  b a c i l l u s  ty p h o su s .fe rm e n ta t io n  
w ith  sugar i s  marked;and the b a c i l l u s  i s  p a th ogen ic  to mice and gu in­
e a -p ig s .  The same author r e c o g n ise s  two kinds o f  parathyphoid b a c i l l i ,  
which he names A.and B , -  the same d i f f e r i n g  from one anoth er  as  
regards c u l tu r a l  p r o p e r t ie s  and in  t h e i r  . s e n s i t iv e n e s s  to a g g lu t in -  
a t io n . I n  l a c t o s e ,m u sc le -S u g a r -free  b o u i l lo n , t y p e  A, forms an a i r -  
bubble,-but type B. produces ferm en ta tio n  a fo u r th  l e s s  than in  the 
ca.se o f  th e  co lo n  b a c i l l u s  .A g a in , the l a t t e r  i s  th ic k e r  and forms 
w h iter  g e l a t i n  c o lo n ie s  than the former;and from the second week 
type B . d e s tr o y s  the sou rn ess  o f  a lk a l in e  whey and com p lete ly  
c le a r s  m ilk .V a r iou s  authors a f f ir m  th a t  they  have been u t t e r l y  
unable to  i s o l a t e  th e se  paratyphoid  organism s;from which i t  i s  
ev id en t  th a t  i t s  i d e n t i t 3r i s  fa r  from being  e s ta b l i s h e d ,th o u g h  
d o u b t le ss  fu tu re  r e se a r c h  w i l l  plc.ce the b a c te r io lo g y  o f  the  
a f f e c t io n  -  w h ich ,a s  stated ,m any r e fu s e  to r ec o g n ise  -  on a sure  
b a c t e r i o lo g i c a l  f o o t i n g .  The d i s e a s e  has been attributdd& o the  
in g e s t io n  o f  d is e a se d  meat;and numerous epidem ics o f  i t  have from  
time to time been r e p o r te d .  The TREATMEflTT o f  the  a f f e c t i o n  in  no 
wise d i f f e r s  from that o f  the parent a f f e c t io n ,n o r  are the i n d ic a t ­
ions o f  the in d iv id u a l  ca se  in  any w ise  to be s p e c i a l l y  departed  
fro m ..
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Hr*. H. |aged 4 0 ,was d elivered  o f a healthy female ch ild  on 
September l$ th  •  e ig h t days before expected. On the 21 st,a n  ounce 
o f  o a s to r -o il  was adm inisteredjbut t h is  bad no e ffe c t*  This dose 
was repeated on the morning o f the 22nd,and during that day the 
bowels moved f r e e ly .  At n ight the p a tien t had a severe rigor,and  
the temperature in  the a x i l la  was 103**. In the morning i t  f e l l  
to  99**. I t  again went up to  101**. a t night,and the fo llow in g  
morning i t  f e l l  to  100**. th is  e lev a tio n  of temperature was 
accompanied by severe diarrhoea and headache. The p a tien t a ls o ;  
complained o f a sensation  o f  c h i l l in e s s , lo o s  of a p p e tite , and t h ir s t .  
The tongue was coated w ith  a brownish-yellow f*r,and had \  red  
t ip  and edges. The pulse was quick and e a s ily  oompressible.Tbs 
s to o ls  had a very o ffen siv e  odour.
‘ r-
In  view o f the su sp icion  o f there being some u terin e m isch ie f, 
she was w ell douched out w ith  an a n tis e p tic  SQlutionjand an 
examination was made per vaglnaa,w hich,how ever,failed  to  demonstrate 
the presence o f  anything abnormal.
At th is  stage treatment was mainly d irected  to reducing thS 
temperature and a lla y in g  the diarrhoea.Tor th is  purpose a mixture 
of chalk and opium was given,and the p a tien t was put on b o iled
milk w ith lim e-w ater.
A fter three or four days,the symptoms became very characterise
t i c  o f  typhoid fever.The temperature p red ated  in  risdfcg,being v*
degree or two higher each evening than the evening before .There
was delirium  a t n ight,and tym panitis and tenderness over the s a t ir e
abdomen,and e sp e c ia lly  so  on pressure being made in  the region of
the r ig h t i l i a c  fo s sa .
The s to o ls  were o f a d is t in c t  pea-scup oharactcnand the
sp leen  was found to be enlarged.The well-known symptoms of
typhoid fev er  were in  due course observed.
The m ilk given  the p a tien t was su b stitu ted  by whey,as a good 
deal o f t ie  curds o f  m ilk  was found in  the m otions. This had the 
e f f e c t  o f reducing the number o f  evacuations.
On the s ix tee n th  dear o f the i l ln e s s  * there was a sudden 
drop in  the temperature*due to s l ig h t  haemorrhage*only to  
return again  next motning to  102 .e*? . That n ight i t  f e l l  to  
102.2*and next motning to 101* I .  The fo llow in g  morning 
(20th  day) I t  f e l l  to normal;and the p atien t afterwards 
made rapid progress towards recovery.
Treatment. -  As mentioned ahove * the treatment a t the 
beginning was mainly d irected  towards reducing the diarrhoea; 
and * in  a d d itio n  to  chalk and catechu mixture given in te r n a lly ,  
sta rch  enemata w ith  the t in c tu re  o f opium Were adm inistered.
Hot p o u lt ic e s  were applied  over the abdomen to  r e lie v e  the 
pain and tym panitis.
I t  was found in  th is  oaae that hypodermic inj action s o f  
morphia ( g r . l /6 )  with atropine (gr.lA ® © ) did most good in  
reducing the number of motions*and in  r e lie v in g  the d h ru o la t*  
ing p a in .S a lo l (ta b lo id s  o f  gr.v*one th r ice  d a lly ) was g lfcn  
as an a n t is e p t ic  to the in te s t in e s .
Burin* the th ird  week*a tonic*contain ing quinine and 
aromatic sulphuric acid  w ith a b it t e r  infusion*was adm inistered. 1
? • i.* a g ed  10 years * ooxsplained of headache and bleeding  
from the nose. The parents had noticed  r e s t le s sn e ss  a t  
night .The ch ild  had been peevish  fo r  a day or two*had no d esire  
for food*and desired  above a l l  things to be l e f t  Slone to l i e  
in  bed.
When taken,the temperature mas 102* ? . {but when the 
p a tien t was seen next morning*it had fa lle n  to  100*?. That 
n ig h t, ho waver, i t  again went up to 102.0  ? . This went on*with 
morning rem issions and evening exacerbations for  a few days.
The tongue was s l ig h t ly  coated*and the t ip  and edges 
were red.
At the commencement o f the attack* constipation  was pres* 
en t;b u t,in  tha- course of two or three days*diarrhoea s e t  in* 
and the s to o ls  became ty p ica l * i .  s .*  o f  a pea**soup 
character. Gurgling and pain were e l ic i t e d  in  the r ig h t i l i a c
reg io n .
A few p ale-red  and s l ig h t ly  e levated  spots,w hich  dlsapp- 
eared on p ressure, we re found over the abdomen and hack .There 
was only a very a lig h t  in crease in  the s iz e  o f  the sp leen .
The p a tien t did very w ell for  three weeks»when he 
developed b ron ch itis .T h ia  s e t  the temperature u p  again to  
1 0 3 * 7 .,a f te r  i t  had been about normal for  two days sand there  
now occurred a very troublesome constipation ,w hich  had to  be 
re lie v ed  by regular enemata.
The p a tien t was kept qu iet In bed from the 
beginning.and put on m ilk w ith a l i t t l e  soda-water added, 
l a t e r  on,some b eef* tea  was allow ed .Vhey, to which had been 
added the white o f  an egg,was a lso  given to the l i t t l e  
p a tie n t .
At the b eg in n in g ^  feb rifu ge m ixture, containing the 
so lu tio n  o f the a ce ta te  o f  ammonium and the n itrous s p ir i t  
o f ether|w as g iven . t
f n t l l  the p a tien t developed b ron ch itis ,n oth in g  more in  
the way o f  m edioins,except phsnaoetin (in  doses of four 
grains) to  r e lie v e  the beadaohe o f  one evening*was allowed*
Tor the bronchi t i e , a  mixture* containing ipecacuanha, 
sq u ills ,a n d  paregorlo,was adm inistered.
A fter the b ron ch itis  had disappeared and the temperature 
had been normal fo r  ten  days«the p a tien t was allowed up f #  
a  short timejand he soon made rapid progress towards recovery.
y .  T .y a  gamekeeper,aged 3© years,com plained o f  la ss itu d e  
and weariness for  a iww days .Then seen,he was found to  be r  
su ffer in g  from headaohe,loss o f  a p p e tlis ,p a in  in  the limbs 
and back.
m s  temperature in  the evening was 101* 7«, and the 
condition  o f  h is  pulse was decidedly d ic r o tic .
His tongue had the ch a ra c ter is tic  red t ip  and edges,w ith
a  furred centre.
There was s l ig h t  diarrhoea,with pain and tenderness over
•; I!
the abdomen.
About the seventh  day,sm all rose-ooloured  s p o ts , which 
com pletely disappeared on pressure,appeared on tbs abdomen. 
The abdomen I t s e l f  became enlarged and tym panitie jand on 
pressure over the r igh t i l i a o  reg ion ,a  d is t in c t  gurgling  
sound was heard.
the sp leen  was s l ig h t ly  enlarged.
About the beginning of  the th ird  week*the p a tien t was 
d e lir io u s  a t n ight,and the in t e l l e c t  was d u lled .
fh s temperature was high up to  th is  * v i a , ,  lG 4*y.j but 
i t  now began to show m arked rem issions in  the morning,and the 
diarrhoea was le ssen ed .
Xn the fourth week*the temperature f e l l  to norm al,the 
diarrhoea ceasedt the tongue began to c lea n tand the p a tie n t  
commenced to o iy  out fo r  more foods h is  ap p etite  was simply 
in s a t ia b le .
^his con sisted  in  r e s t  in  bed from the w r y  
beginning o f  the I l l n e s s , together with milk and lim e-w a tera s
the diet*.
As the p a tien t began to grow tired  o f the m ilk , hoot* ise  
was allowed onoe a dayjbut th is  had to be stoppedvas i t  
increased  the diarrhoea. C offee ,w ell d ilu ted  w ith milk,was 
allow ed . .
At the end o f the second week,two teaspoonfhls o f  brahdy 
were adm inistered three times a day.
Bnemata o f  starch  and opium had to be prescribed fo r  the 
ex cess iv e  diarrhoea a fte r  the beef*tea.H ot p o u ltices  were 
applied  over the abdomen to r e lie v e  the pain.
Curing con valescence,e ton ic ,con ta in in g  B a stes9s .syifiejb, 
was p rescribed .
Hr*. S . ,a  married woman,aged 33 years,on  her return  
from a three weeks9 holiday with some Old ftien d s a t  
Where typhoid fever happened a t the time to be prevalen t, 
complained o f having been suddenly se ised ,o n e  evening,w ith
V •
a v io le n t  pain in  tho um bilica l region,accompanied by bk 
considerable diarrhoea*
the temperature was 100.5* f , ,a n d  the pulee about 100*
She complained o f  headache and t  hi ret*
H«xt morning,the temperature f e l l  to 9 9 , but  went 
u p  again  a t n ightland the diarrhoea increased ,being o f  a  
d is t in c t  pea-soup character*
the tongue was furred ,w ith  red t ip  and edges.
As the d isease progressed,sm all rose-coloured spots  
appeared upon the abdomen and lower part o f the ohest.These  
sp ots disappeared on pressure -  only to reappear when the 
pressure was relaxed.She abdomen became die ten d e d ,d is t in c tly  
tympani t i e ,  w ith  great pain and tenderness in  the r ig h t I l ia c  
fegi©a*B»re gurgling could be d is t in c t ly  heard$and s l ig h t  
enlargement o f the sp leen  could be detected  over the region  
©f that organ.
She temperature rose s te a d ily  t i l l  i t  reached-ICW'Xt 5 
and there was s l ig h t  rambling a t  n ig h t.
During the th ird  weelc,the p a tien t developed congestion o f  
the lungs*
Syeatmsnt. -  the p a tien t was kept in  bed,and put on a 
*eU&lt»dlet w ith two ounces o f  lim e-w ater to eaoh g lass o f  
m ilk . Albumin-wa ter  egg water wsbe a lso  allowed* O offe f
and m ilk were added to the d ie t la te r  on.
During the second week,meat broths -  previously  sira id ed  * 
inure adm inistered.
A fter the p a tien t developed the pulmonary congestion, 
two teaspoonfuls o f  brandy were given every four hours.
lu r in g  the f i r s t  week, a tab lo id  o f  calomel (g r .i f ,w ith
a ta b lo id  o f e a lo l  (gr .v ),w as g iven  as an in te s t in a l a n tis e p tic .
Hot p o u lt ic e s  o f  lin se ed  meal and mustard were applied  
over the abdomen,in order- to r e lie v e  the pain in  that 
lo c a l i t y .
fo r  the headache* phenaoetine t g r .v i i i )  w ith ca ffe in ^  
(g r * iis s )  had to be given every four hoars.
So control the diarrhoea,a mixture* containing the
carbonate o f bismuth and the tinctu re o f opium,was given*
M. £ ' t  aged 3 7 ,had been troubled w ith  s le e p le s sn e s s ,  
langeur.and a d u ll pain in  the head ,for two or three days. 
When se e n ,h is  temperature -  in  the evening -  was 101.6* f .
Sext morning, i t  had fa l le n  to 100fF*,only to r is e  again  
that n ight to  104* F.
the p a tien t now complained o f  great w ea k n ess ,th irst, 
lo s s  o f  ap petite ,and  purging of the bowels -  the s to o ls  
being o f  a yellow  pea-soup colour.
the pulse waa quick and fe e b le ,th e  sh in  f e l t  hot,and  
there was sw ellin g  o f the abdomen w ith tenderness and gurgling  
on pressure over the r ig h t l l i a o  region* the area o f sp len ic  
dulneaa was a lso  in creased .
the temperature kept going up a t  n ight ,and down in  the 
morning - ftevei going above 105 and fa l l in g  below lOSRtyit these  
resp ectiv e  tim es.
At the beginning o f  the second week,a few roae-coloured  
le n t ic u la r  spots,w hich disappeared on pressure,appeared 4n  
the lower part of the ohest and abdomen.
On the s ix tee n th  day o f  the d isea se ,th ere  was a sudden 
drop in  the temperature to  97* F* ,due to  a profuse haemorrhage • 
Hext d a y ,it  went u p  again to  104*F.,then f e l l  to  lQO^f* I t  
afterwards came down,showing marked rem issions in  the |  
morning*
the p a tien t waa kept in  bed,and put on 
m ilk d ilu ted  w ith  lim e-w ater.
As the diarrhoea was ex c ess iv e , starch  and laudanum 
enemata  bad to  be given  freq u en tly .
fn in ln e  ( « r .t )  wae given every four hours to control
the temperature.
ffhen the haemorrhage occurred,measures were immediately 
taken to  a rrest a l l  in te s t in a l movement.for th is  pttrpoee,ai! 
enema of Dover * s  powder and tannin was givenjend the 
fo llow in g  mixture was adminiete red by the mouth*
A cid .G a lile i . . . . . . . . . . . . . . .  g r . ix .
Spt.Vinl Root..........................   h .
Solve e t  adde 
Acid Sulphuric! Ar©mat. . . . . 3 !
Xiiq.Opll S ed ativ . . . . . . . . . . .  a*jev*
Aq. Cinnamon.   ad I v i .
X* P t.m iS t.
Big** two tableapoonfuls every Boar for  eix  
doeeefand then eerery three houre.
A ll food was given  ooldjand ioed water waa adm inistered  
to a lla y  the d is tr e ss in g  t h ir e t .
A a e f t fhroad t f la n n e l hinder waa applied firm ly around 
the abdomen.
fhere was no recurrence o f the haemorrhageiandfa fte r  
four days,the howele were moved w ith an enema o f o liv e -* o il.
the p a tien t now made rapid and uninterrupted progress 
to  recovery * the convalescence being regulated according he 
the p r in c ip le s  la id  down In a  previous se c tio n  o f  th is  e ssa y .
1 .  K», aged 30 y ea rs»who had oomplaiadd of f e e l in g  out 
o f so r ts  for  a few days*had a severe r igor a f te r  being sen t  
to bed.
Be complained o f severe abdominal pain with diarrhoea j 
and,when seen ,h ie  temperature was 104*f.
B is tongue was furred , w ith the usual red t ip  and edges 
seen  in  typhoid fev e r .
On exas&natl onf the abdomen was found to  be tym panitic, 
w ith severe pain and tenderness over the right i l i a c  region* 
There was a lso  complaint o f headache and pains in  the bach
flm  pu l.e.w hlnh  « u  ISO,waa r .r v  ir r .* n la r  and d ioro tio  * 
the la t t e r  condition  b .in g  . .p e e la l ly  n o tlo .a W .,
Jfaxt aorn inr,th*  twsp. r a te r . Dad * W i.n  to  lOS’Y.; but 
th e r . otterw iM  ddd not cccm to bo s£oh lmproT.ns.nt.
During that day,the headache Improved a l i t t l e } b u t  the 
diarrhoea and abdominal symptoms seemed aggravated,though  
everything p o ss ib le  was tr ie d  to  r e lie v e  th ese  symptoms.
For the next three days, the temperature remained high  
(1 0 5 -F .) fand the p a tien t was very d e lir io u s  a t n ig h t. The 
face looked d u ll ,th e  tongue trembled when protuded,and the  
general p rostra tion  was veremarked. The tym panitis increased; 
and on ppSssure over the r ig h t i l i a c  fo s sa ,th e  p a tien t winoed 
very d is t in c t ly .
At th is  period there were gen era lly  e ig h t lo o se  motions 
in  the twenty-four hours.
The c h a r a c te r is t ic  eruption o f typhoid fever  could now 
be d is t in c t ly  seen  * v i s . ,  sm a ll, e lev a ted ,ro se -red  sp o ts , 
developing in  su ccessiv e  orcps,and disappearing on pressure, 
lu r in g  the th ird  w eek,the fever s t i l l  remained h igh , 
and the delirium  beoame worse. In the In terv a ls  o f  delirium , 
the p a tie n t la y  muttering in  bed,and appeared to be quite  
o b liv io u s  o f  h is  surroundings.
The tongue beoame dry and brown,and a lso  covered w ith  
sord es. The abdominal symptoms became more marked,the 
tym panitic d isten sio n  increased,and tbs diarrhoea became 
more profuse.
The p a tien t suddenly became extrem ely pale,and the 
teisperature f e l l  to  § f* » . There was severe haemorrhage from 
the in t e s t in e .
The depression of the temperature did not continue lo n g , 
and next day i t  rose Again to  10S*P, The next day again^ i t  
f e l l  to 100‘P.$and the wain In the abdomen beoame suddenly 
worse,..
Accompanying th is  p a in ,th ere were sign s o f co lla p se , 
and the p a tien t had a r ig o r . The pulse was more fre<pent,and  
beoame thready,
Pauses and vomiting came on,and the p a tien t la y  jrt t b - _ 
h is  le g s  drawn up so as to re lax  the abdominal muscles* 
P rostra tion  rap id ly  increased ;and the p atien t died from 
p e r lto n U lt  Aft t« perforation  o f t h ,  I n t o t t n . .
The p a tien t during h is  i l ln e s s  was kepi 
q u iet in  bed, and put on milk d ilu ted  w ith  lim e-w ater .About 
two and a h a lf  quarts o f  the same were adm inistered every  
tw enty-four hours* Albumin-water egg-water ware* a ls o ,  
allow ed.
Brandy,in, two teaspoonful doses,wae given  every four  
hours,ae the pulse waa not goodjand fo r  the ex cess iv e  
diarrhoea, the fo llow in g  mixture was prescribed:
* /
T in ct. Catechu  ......... .. B i l l .
Tinct Opii  ......... .. 31.
Bismuth, Oarb. 31v .
B lam uth .Saiioyl. . . . . . . . . . . . .  3111.
M ist. G r e t a s   ..........   ad i v i .
X. Ft .m ist.
Big.- One tablespoonful a f te r  every liq u id  
s t o o l .
The fo llow in g  enema was a lso  used:
9/
T in ot, Opii 311.
0 1 . Terebinth.  ...............  m.x.
X u c il. Aoac. ............   111.
fo r  the pain ,repeated  hypodermic in je c tio n s  o f morphia 
( g r . l /6 )  w ith atropine (gr .1 /180) were employed.
As a mouth-wash, potassium chlorate (3 i)  ,w ith  g ly cer in e  
(111) and water ( l i v )  had to be prescribed .
fo r  the tym panitis, from f iv e  to  tem minims o f  the o i l  
o f  turpentine wire administered every hourjand a flann el 
binder -  sprinkled  w ith  a mixture o f equal parts o f  opium 
and turpentine lin im en t * was kept applied to the surfabb o f  
the abdomen.
When tbs haemorrhage came o n ,a ll  food was stepped for  
severa l hours .An ice-bag  was placed over the abdomen,and the 
p a tien t was allowed to suck small p ieces o f  i c e .  An enewAf** 
co n sis tin g  o f ten  grains o f  Dover1* powder and ten grains o f  
tannin,adxsd w ith  an ounee o f  mm »u o ila«efaad th is  again
mixed w ith  0 ne ounce o f  th in  staroh,*msa ixtfeetsd  a f t e r ;^ m h  
a ctio n  o f  the bow els.
ffhen p erforation  of the in te s t in e  occurred, f a i l  doses o f  
opium were g iven  in  rapid euooeesion #  one grain  every hour 
a t  f i r s t ) fand a hinder kept applied  to  r e s tr a in  any movement 
o f the in te s t in e .
H. 8 . |  a  g ir l  o f & y ea rs, had been r e s t le s s  and fe v e r ish  
for a n ight or two,and complained o f headache,diarrhoea,and  
d is in c lin a t io n  for food. There was a lso  b leeding a t the 
nose.
When seen in  the morning, the temperature was 100*#«, 
and the tongue was s l ig h t ly  coated.There was tenderness over 
the abdomen|and a lso  tym panitis and ehlaftgement o f the 
sp leen .
When seen again a t  n ig h t,th e  temperature had gone up 
to  1 8 # $m, and during the day there had been vomiting accomp­
anied by diarrhoea. The s to o ls  had a very o ffen siv e  odour.
During the neat few days,the temperature was marked w ith  
morning rem issions and evening exacerbations.
M  typhoid fever  was now suggested and su spected ,a  
specimen was taken;and,on the seventh dav o f  the i l l n e s s ,  
the typhoid ^erum -reaction gave a p o s it iv e  r e s u lt .
During the seoond week, p ale-red  and s l ig h t ly  elevated  
spots,w hich  disappeared on pressure,were found upon the 
abdomen*
S lig h t  tym panitis developed on the ten th  day;and there 
was a ls o  now tenderness over the r ig h t i l i a c  fo ssa , together 
w ith  s l ig h t  enlargement o f  the sp leen .
Prom the n inth  to the tw entieth  day,the tester stu re  
kept about 104* 7 . ,  w ith  s l ig h t  v a r ia tio n s .
During the th ird  w ee*,there was an in d ifferen ce  to  enter*  
nal surroundings,and an ap ath etic  expression o f  the countenance.
At the end o f the th ird  week,the temperature was normal | 
omd i t  remained so fo r  ten  days,when the p a tien t suddenly had
x i
* relapse* The temperature suddenly went up to  102'P . ,  and 
kept go lag  up a t n ight and down In the morning*- s im ila r  to  
what i t  did a t  the beginning o f the d isea se ,*  newer going 
above 102.4**.
t h is  went on fo r  ten  days{and*during that time, the 
p a tie n t had a recurrence of the dlarrhoeaf together w ith  
much abdominal p a in .
At the end o f that time*the temperature came down to  
nermal*and the p a tien t began to  show s ig n s  o f improvement. 
Convalescence was sp eed ily  entered upon,and recovery resu lted  
in  due course.
treatm ent.* When the p a tien t was f i r s t  seen*typhoid fever 
was not suspectedjand a d iaphoretic mixture * co n sistin g  of 
the so lu tio n  o f  the a ce ta te  o f ammonium (31v)*the n itrous  
s p ir i t  o f  ether (31v)*the wine o f ipecacuanha ( 3 iv ) , s p ir i t s  
o f  chloroform (311) ,and water (ad i iv )  -  was given*in  doses 
o f one teaspoonful*every four hours*
the p a tien t was put on milk d ilu ted  w ith soda-water* 
and appeared to  d ig e s t  i t  e a s i ly .
fo r  the teadache,a few powders o f phenaoetlne (g r .v )  
were prescrlbed*and one ordered to  be taken n ight and 
morning.
A fter the d iagnosis o f  typhoid fever was established*  
baths * a t  a temperature o f 9tf*cooled to  73‘ f**and continued  
fo r  twenty minutes were ordered fo r  the hi^h fev er .
the p a tien t was kept on the milk|and sm all s ip s  of 
cold  water were allow ed.
paring the second week* beef^tea was allowed*the same a t  
Short and regular in te r v a ls .
fo r  the abdominal pain*a few p o u ltic es  o f  lin seed  meal 
were ap p lied .
fo r  the diarrhoea* a mixture -  containing the carbonate 
o f  bismuth, the s a l ic y la te  o f  that drag* and the tincture*  
o f catechu aMUfef epiW'With ob*lk-*ixtur* -  « •  odssinlstersd
* f te r  every lo o se  m otion. An 'up w ith  •  ttM pow ifal
f\
of torandjr.wa* also given daily.
x i l
Uteri the p a tien t had the re la p se , the p o u ltic e s  were 
again applied  over the abdomen}and a dose o f  the above 
mixture was given every four hours.
W. If*,aged 27 years,com plained o f  bdfmg fe v e r ish , o f 
headache, abdominal discom fort,and o f aching paine in  the 
limbs# This condition  had la s te d  fo r  two da$s.
When se e n ,h is  temperature was 102*S'., h is  oheeks were 
flu sh ed , and h is  s i  in  was hot and dry. He a lso  complained o f  
having no ap petite ,an d  o f  being very th ir s ty . His tongue was 
coated w ith  a th ick  white fur,and was red a t the t ip  and 
edges.
On examination of the abdomen,the fo llow in g  symptoms 
were noticed ; pain and tenderness over the r ig h t i l i a c  reg ion , 
w ith  tym panitis and fcurgling.There was a lso  enlargement o f  
the sp leen .
A fter the adm in istration  o f ca sto r -o il,d ia r rh o ea  se t  in .  
The s t o o ls  had a very o ffen siv e  odour,and wove of such colour 
and th in  con sistence as to resemble pea-soup.
The temperature,which had been gradually r is in g ,a t  the 
end o f  the f i r s t  week stood a t 104* 7 . a t  n ight,and 102* 7 . in  
the morning.
About the e igh th  day,the eruption began to appear on 
the abdomen and lower part o f  the Ohest,and the p atien t  
appeared very much em aciated. The pulse was feeb le  and more 
frequent.
During the second week,the abdominal symptoms beoame 
mere marked,and the p atien t complained more o f pain and 
d isten sio n  due to tym panitis. The tongue trembled when protuded} 
and the fev er  was o f the continued type.
On examination over the bases o f  the lungs w ith  the 
m tethesoope, there were marked physical adgns o f bronchial 
catarrh.
In the th ird  week the p a tien t was d e lir io u s  a t n ight;the  
<pule e  was very feeb le  and rap id ; and the tongue and mouth were
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covered w ith  sord es.
The p a tie n t la y  on h ie  back,and seemed to take no 
in te r e s t  in  anything that was going on.
The fev er  waa now more o f a rem ittent type;and, (hiring the 
fourth  week, i t  beoame more o f an in term itten t type*and the  
p a tien t began to recover.
ffTffttment. -  The p a tien t was kept in  bed,and put on milk  
d ilu te d  w ith lim e-w ater. A fterwards,barley-w ater was s u b s t it ­
uted  for  the lim e-w ater. Albumin-water was a lso  given to 
a lla y  the t h ir s t .
For the pain,hypodermic in je c t io n s  o f morphia (g r . l /d )  
w ith  atropine were adm insitered;and hot p o u ltic es  were 
applied  over the abdomen.
S alo l (g r. v  tab lo id s) was given as an in te s t in a l  a n t i ­
s e p tic , as the odour of the s to o ls  was exceedingly 
o ffensive .
As the diarrhoea in  th is  case waa not ex c e ss iv e , no 
A stringents were g iv en .
A mixture -  containing the wine o f ipecacuanha, s q u i l l s ,  
paregoric,and senega -  was prescribed  for  the bronchial 
catarrh .
At the beginning o f  the th ird  week, a tablespoonful o f  
brandy was adm inistered every four hours. Chioken-broth and 
c h ic k e n -je lly  were a lso  allow ed.
A fter the temperature had been normal for a week, a  
W iled  egg was allow ed.
Afterwards, some steamed white f i s h  was given,and the 
p a tien t allow itt to return gradually to h is  ordinary d ie t  » 
care being taken a t f i r s t  to g ive nothing that would leave  
a large  residue behind.
During convalescence, port-wine and champagne were 
ordered;and a mixture o f the ammonio-oitrate o f  iron  was 
prescribed  fo r  the anaemia e x is t in g .
A change o f a ir  helped to complete the p a tie n t1* 
recovery.
3V S . ,  a  male o f  80 years, had a severe rigor,and  
complained o f h ead ach e,th irst,ach in g  o f  the lim bs,w ith  lo s s  
o f  ap p etite ,an d  pain in  the r ig h t side*
When seen , h is  temperature was 104*7. ,h is  pulse quick, 
and there was rapid breath ingfo f  a shallow  charaoter,and a 
s l ig h t  cough*
On examination o f  the lungs w ith the stethoscope* die t in c t  
f in e  crep ita tio n s could be heard over the base o f the r ig h t;  
and the oa@e was therefore diagnosed as one o f  lobar  
pneumonia, and treated  accord ingly . The tempo fa  tu re , however, 
remained a t  1 0 4 * 7 .,without any morning Remissions.
On the th ird  d a y ,a fter  adm inistration  o f a dose o f  
calomel ( g r . i i i ) ,  diarrhoea s e t  in;and the o ffen siven ess  
Of the odour o f the s to o ls ,to g e th e r  with th e ir  yellow  ochre 
colour, aroused a su sp icion  o f typhoid fe v er .
The tongue,which had been furred from the beginning,now  
began to  develop redness a t  the t ip  and edges;and the 
p a tien t complained o f  pain in  the r ig h t i l i a c  region .
The base o f  the lung now became so lid ,a n d  tubular 
breathing could  be heard over the a ffec ted  p ortion .
On the f i f t h  day,the urine gave the d iaso-reastion  of 
Whrliohjand the diagnosis o f typhoid fever  was confirmed 
by the Wldal t e s t .
D is t in c t  enlargement o f the sp leen  could be f e l t ,a s  there  
was not much abdominal d isten sio n . A few rose spots appeared 
on the abdomen,but they were not a t a l l  c h a r a c te r is t ic .
At the beginning of the second w eek,delirium  -  e sp e c ia lly  
a t  n ight -  was a very prominent symptom; and the temperature, -  
which had never descended below 103* 7 . , -  remained high  
during the whole week* Diarrhoea was very profuse,and had to  
be con tro lled  by astr in gen t enemata.
During the th ird  week, the sign s o f reso lu tion  in  the 
lung were evident;but the temperature s t i l l  kept up,and there 
was not much improvement in  the diarrhoea or abdominal symptoms•
B urlntth. fourth w ..k,tha t.*p*r»tttr* toogan to .ho* 
marked remiooion. In the morning,and tha favor togaa to
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d e c lin e .
Although the p a tien t remained very weak,and was much 
em aciated|he made an e x c e lle n t  recovery in  due course.
■treatment. -  At the beginning*thls case was treated  as 
one o f pneumonlajand quinine ( in  doses o f f r .v )  , d isso lv ed  in  
c i t r i c  acid,w as added to an a lk a lin e  mixture and administered  
every four hours. Hot lin se e d  meal p ou ltices*con ta in in g  
mustard*were app lied  to the a ffe c ted  lung. The p a tien t was 
put on milk from the commencement o f the attack,and  th is  was 
d ilu ted  w ith soda-w ater.
A fter the su sp icion  o f typhoid fever was confirmed* 
sm all doses of hrandy and champagne were given a lte r n a te ly .
S a lo l ta b lo id s (g r .v )  were prescribed as a n tis e p tic  to  
to bow els;and|as already mentioned* a dose o f calomel ( g r . i i i )  
was adm inistered.
Inornate* containing f iv e  grains o f  Dover's powder and 
ten  grains ©f tannin* were g iven  to  control the diarrhoea; 
and a dose o f  a mixture contaning the s a l ic y la te  and carbonate 
o f bism»th*as w e ll as chalk mixture* was adm inistered a fte r  
every lo o se  motion.
During the second week* i t  was found necessary to  convert 
the m ilk in to  whey*as a good deal o f the curd o f  milk was 
found in  the m otions. To th is  whey was added the white Of 
a  new-laid*egg beaten up*and the mixture strained*
Peptonieed m ilk was a lso  g iven  for a change. Do s o lid  
food was allowed u n t il  the temperature had been normal fo r  
ten  days.
In onset and course*this case d iffered  only from this 
preceding one in  i t s  sequelae and the se v e r ity  o f i t s  
m an ifesta tion s.
A strong and healthy man*wlth a l l  the symptoms o f typhoid  
fever  and double pneumonia* was moribund for days and almost 
p u ls e le s s . De had a l l  the appearances of impending d isso lu t io n  # 
e .  g . * m uttering del 1 rium ,picking a t the bedclothes*eto .
In sp ite  o f  t h is ,  however *be recovered |but a l l  h is
mental fa c u lt ie s  were g re a tly  im paired. Thus, be o f f e r e d  from 
lo s s  o f memory, d e lu sio n e , and p ec u lia r ity  o f  manner,
This case was a lso  confirmed as to  d iagnosis by tbs  
Widal t e s t  and the d iaao-reaetion  o f  W hrlich.
This was a well-marked case of typhoid fever  In a 
mother nursing her c h ild  a t the breast*
She complained o f headache, pains in  the llm bsy lo s s  o f  
a p p e tite | and la s s itu d e .
Her tongue was coated9and she had s l ig h t  abdominal 
pain and d isten s io n .
The tem perature-chart showed the ordinary ch a r a c te r is tic s  
of a typhoid ca se .
The d iagnosis was confirmed by the widal t e s t  and the 
diaso-reA ction  o f Bhrlichjand the p a tien t was kept in  bed* 
and put on a milk d ie t ,  In abort,nothing sp ec ia l was required  
in  the way o f  treatment d iffe r in g  from that o f  an ordinary 
case o f the d isea se .
In the course of the th ird  week,the tem-erature f e l l  to  
normal. A fter being normal fo r  a week,on the morning o f  the 
tw enty-eighth  day i t  suddenly rose to 102*P. jand the 
p a tien t complained o f  pain in  the l e f t  le g ,w ith  a fe e lin g  
o f tig h tn ess  and lo s s  o f  power o f that member. On exam ination, 
i t  was found to  be sw ollen  and oedematous.
In the evening * the temperature was s t i l l  h lghfaad i t  
kept so  for tiro or three days -  thrombosis of the femoral 
vein  being in d icated  by the marked Increase in  tbs oedema of  
the l e g .
At the beginning o f the f i f t h  week, the temperature 
f e l l  to normal {and the p a tien t afterwards made a splendid  
recovery.
Though at the breast a f te r  the symptoms o f  typhoid  
fever had developed in  the mother, the ch ild  did not tatoi 
the d isease#
Casa 1 2 ,
In  th is  ca se , that o f a man ©ver 40, the syxnptoms of  
typhoid fever  were not marked, there was headache, which 
was a t  times sev ere , as w ell as pains in  the lim b s,lo s8  of 
ap p etite ,an d  a sen sation s o f bein? very e a s i ly  t ir e d .
the p a tien t a lso  had only a s l ig h t  e le v a tio n  o f temperate 
are and a t r i f l in g  amount o f abdominal pain;but the amount 
o f tym panitis present was marked.
there was no diarrhoea -  rather the reverse;and there  
was no enlargement o f  the sp leen  ap preciab le, the tongue 
was not c h a r a c te r is tic  o f  typhoid fever;and the pu lse was 
90' per minute.
A specimen o f  the blood was tested  fo r  the Widal 
reaction ; b u t,a s  i t  took four hours for clumping to take 
p la c e , th is  was not considered s a t is fa c to r y .
The p a tien t was kept in  bed on a f lu id  d iet,an d  a look*  
out kept fo r  the rose»spots;but they did not appear. A 
Second specimen o f  the blood was taken and tea ted; and th is  
was a t  ©no© reported p o s it iv e .
f o s i f t l j f l i At  the beginning o f the i l ln e s s ,©  dose o f  
o a s to r -o il  was ordered,as the bowels were conatipatedjand th is  
had the e f f e c t  o f producing two sa t is fa c to r y  m otions. A fter  
th is  action  was over,th ey  again became con stip ated , though 
the p a tien t was being allowed b e e f-te a  and mutton-broth 
w ell stra in ed .
fo r  th is  co n stip a tio n , a simple enema of soap and 
water «* about a p in t * was given every second m orning|that i s  
to say,when the bowels fa i le d  to a c t of th e ir  own accord; 
and to  th is  was added an ounce o f turpentine to r e lie v e  the 
tym panitis. Stupes <* equal parts of turpentine and olive*»oil * 
were a lso  prescribed  for  the r e l i e f  o f th is  d is tress in g  
Symptom.
fo r  the r e l i e f  of the very severe headache, phenaoetine 
and c a ffe in e  ( in  combination) had to be ordered.
As there was evidence off cardiac weakness presen t, 
whisky and brandy were fr e e ly  administered,and an occasional
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hypodermic in je c t io n  o f  strychnine ( g r . l / i 2 )  given*
AA&tnle -  o f  strychnine,quinine»and d ig i t a l ie  -  was 
prescribed during the convalescencejand the p a tien t made 
a n 'e m e lie n t  recovery.
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